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ABSTRACT OF THE DISSERTATION 
The Role of Foster Care Placement in Later Problem Behavior 
By 
Sangmoo Lee 
Doctor of Philosophy in Social Work 
Washington University in St. Louis, 2009 
Professor Melissa Jonson-Reid, Chairperson 
 
Foster care placement is an important child welfare service to protect children 
from further maltreatment. However, high problem behavior rates among foster youth 
have been a great concern. Significant limitations in the current knowledge examining the 
role of foster care placement in later problem behavior exist. 
This study seeks to increase knowledge about the potential role of foster care 
placement in problem behavior (juvenile delinquency, runaway, teen pregnancy, and 
truancy) among foster care youth, based on ecological problem solving model. Research 
questions are: 1) does foster care placement predict problem behavior among children 
who received foster care compared to those receiving Family Preservation Service? 2) 
what aspects of foster care placement are associated with problem behavior? 
This study uses the sample from a larger longitudinal study investigating the life 
course of children involved with child welfare services in a Midwestern metropolitan 
area. The sample consists of children who experienced foster care placement, as well as a 
comparison group of children who had records of Family Preservation Service, but no 
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foster care. All subjects were born between 1982 and 1994 and they were followed for 
the present study through 2006. 
For research question 1, the foster care group was divided into those who had 
foster care only and those with both foster care and FPS. Propensity score methods were 
used to make the groups comparable. Survival analyses found that foster care placement 
is associated with increased risk of juvenile delinquency, runaway, and teen pregnancy. 
However, the likelihood of the problem behavior was fully or partially offset by having 
Family Centered Services.  
Survival analyses of research question 2 found that foster care characteristics, 
such as placement for other reasons in addition to prior maltreatment, being older at first 
entry into foster care, staying in therapeutic setting for the first and the last placement, 
higher number of placement changes, and high number of foster cares spell predicted 
increased risk of one or multiple types of problem behavior. The constellation of 
variables and foster care characteristics varied for different outcome behaviors with the 
exception that FCS appeared consistently associated with reduced risk. 
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Chapter 1: Introduction 
Foster care placement is a child welfare service designed to provide children in 
danger of abuse and neglect with a temporary safe placement. In general, foster care 
service achieves its foremost goal, to protect children from further maltreatment by 
family members, by transferring them from the family home to foster care. 
However, like most social services, foster care is not always optimal. Some 
researchers express great concern over the widespread occurrence of problem behaviors 
among adolescents, who have had prior stays in foster care; they point to less than ideal 
conditions in foster care as a possible cause of these behaviors (American Academy of 
Pediatrics, 2000; Runyan & Gould, 1985). In reality, there are significant gaps and 
weaknesses in the empirical research examining the role of foster care placement in the 
onset of problem behavior. It is therefore not possible at this point to determine if foster 
care “causes” outcomes, or if children in foster care are simply already at greater risk. 
It is important to have a better understanding of the role of foster care in 
adolescents’ problem behavior for two reasons. First, problem behaviors among 
adolescents can seriously hamper a positive transition into adulthood and may levy a 
significant social cost (Dryfoos, 1990). Second, it is necessary to understand how to 
improve outcomes. If foster care is a causal agent in producing negative behavioral 
adjustment, then we need to identify the negative aspects of foster care and alter them 
bring about more positive outcomes. 
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Definitions 
 This section provides definitions of terms used in this dissertation. 
Child maltreatment is a term used to refer to both child abuse and neglect 
(CAN). While it is difficult to find a universally accepted definition of child 
maltreatment, the definition in the Child Abuse Prevention and Treatment Act is widely 
cited (Pecora, Whittaker, Maluccio, Barth, & Plotnick, 2000). According to the Child 
Abuse Prevention and Treatment Act, child maltreatment is the physical and mental 
injury, sexual abuse, negligent treatment, or maltreatment of a child under the age of 18 
by a person who is responsible for the child’s welfare under circumstances which indicate 
that the child’s health or welfare is harmed or threatened. While differences in defining 
the categories of child maltreatment exist, five categories of child maltreatment are 
generally recognized (Pecora et al., 2000): 1) physical abuse, 2) sexual abuse, 3) physical 
neglect, 4) educational neglect, and 5) psychological (emotional) maltreatment.  
Physical abuse includes minor physical injuries like small bruises and minor 
burns and major physical injuries like broken bones, fractured skulls, and serious burns. 
Sexual abuse refers to sexual exploitation, like participation in prostitution or filming of 
pornographic movies, molestation with (or without) genital contact and intrusion. 
Physical neglect comprises of the inadequate provision of food and supervision, 
abandonment, and the delay or refusal of necessary health care, while educational 
neglect refers to the inattention to the needs for special education, failure to enroll 
children in school and permitted chronic truancy. Psychological maltreatment consists 
of isolating, denying emotional responsiveness, terrorizing, rejecting, degrading, 
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corrupting and exploiting the child. As one can see, such categories still include a great 
variety of acts and potential severity of harm. 
Child welfare service refers to a number of services provided by the child 
welfare system to ensure child’s safety, achieve permanency and enhance family function 
(Child Welfare Information Gateway, 2008). While specific services and providers vary 
widely by state, some form of in-home and foster care services constitute a fundamental 
part of child welfare services nationwide.  
In-home services generally have two forms, low intensity family support services 
and family preservation services  (B. Drake, Jonson-Reid, & Sapokaite, 2006). Family 
Centered Service (FCS) is Missouri’s less intensive program to promote healthy 
development, and the services it provides may include counseling, parent education, 
home visits, or referral to family resource centers. FCS is provided to both substantiated 
and unsubstantiated or assessment track cases (Missouri Children's Division, 2007). 
Family Preservation Service (FPS) is a short-term, more intensive service designed to 
help families in more serious levels of crisis. The goal is to improve parenting and family 
functioning to avoid the need for placement into foster care (Child Welfare Information 
Gateway, 2008). In Missouri, an FPS referral is made in cases where the removal of 
children is recommended but not necessarily immediately warranted (Missouri Children's 
Division, 2007).  
Foster care placement is a child welfare service for children and their parents 
who have to live apart from each other temporarily because of physical or sexual abuse, 
neglect, or special circumstances necessitating out-of-home care (Child Welfare League 
of America, 1995). Out-of-home placement is an analogous term. The main components 
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of foster care include emergency protection, crisis intervention, assessment and case 
planning, reunification, and preparation for independent living (Pecora et al., 2000). 
Depending on the needs of the children, they may stay in emergency foster care, non-
relative foster care, kinship foster care, adoption foster care (with caregivers planning to 
adopt them), treatment foster care, or group homes or residential treatment centers 
(Barbell & Freundlich, 2005; Pecora et al., 2000). In Missouri, a decision to place a child 
in foster care is based on the inability to assure the child’s safety due to abuse or neglect, 
parental absence or incapacity, or the parent’s request (Missouri Children's Division, 
2007).   
Problem behavior is a term which includes more than one concept. Common 
definitions of these behaviors are found in Adolescent at Risk: Prevalence and Prevention 
(Dryfoos, 1990). In general, problem behaviors include delinquency, substance abuse, 
school dropout or truancy, risky sexual behavior, and runaway. Such problem behaviors 
may occur alone or in combinations and are measured in a variety of ways in existing 
studies. In the present study, problem behaviors include delinquency, juvenile court 
petition for truancy, teen pregnancy (as a proxy for risky sexual behavior), and running 
away. 
Juvenile delinquency refers to criminal acts performed by juveniles. In 2003, the 
U.S. population between 10 and 17 years of age numbered 33,499,000 children. Of these 
children, approximately 2.2 million juveniles were arrested by law enforcement (Snyder 
& Sickmund, 2006). Approximately 92,300 arrests were associated with a violent crime 
(e.g. murder, forcible rape, robbery, aggravated assault). Approximately 463,300 
adolescents were arrested due to a property crime (burglary, larceny-theft, motor vehicle 
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theft, arson). The remaining arrests were associated with a non-index crime (e.g. drug 
abuse violation, liquor laws, vandalism). Although declining in recent years, delinquency 
continues to be a major social problem (Ryan & Testa, 2005).  
Runaway National Incidence Studies of Missing, Abducted, Runaway and 
Thrown-away Children (NIMART) (Hammer, Finkelhor, & Sedlak, 2002) defines a 
runaway as a child who leaves home without permission and stays away overnight. This 
applies particularly  to a child 14 years old or younger who chooses not to come home 
and stays away one night or a child 15 years old or older who decides not to come home 
and stays away two nights or longer. In 1999, approximately 1,682,900 youth had 
runaway/thrownaway1
Truancy is a term used to describe any intentional absence from schooling 
without permission. Not only is truancy itself deleterious, but it has been frequently 
considered  a part of problem behavior syndrome (Jessor & Jessor, 1977). Empirical 
studies consistently indicate that truancy is a strong risk factor of juvenile delinquency as 
well as dropout (Loeber & Stouthamer-Loeber, 1986). 
 episodes and 1,190,900 (71% of all runaway/thrownaway 
episodes) children could have been endangered by the factors such as substance abuse, 
physical or sexual abuse, exposure to street crime, and extreme young age (under 13). 
Many runaway youths are not fully aware of the grave dangers they may experience on 
the street, such as further  physical and sexual abuse, crime, prostitution, drug and alcohol 
abuse, and HIV/AIDS (Janus, Archambault, Brown, & Welsh, 1995). 
Teen pregnancy refers to pregnancy of a teenage girl, usually under the age of 
18. In 2003, approximately 750,000 women aged between 15 and 19 became pregnant. 
                                                 
1 A child who is asked to leave home by a parent and stays overnight without proper alternative care, or 
who is not allowed to come home by a parent and stays overnight without proper alternative care. 
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Overall, 75 pregnancies per 1,000 women occurred  among adolescents; this rate has 
declined 36 % since its peak in 1990 (The Alan Guttmacher Institute, 2006). In spite of 
this gradual decrease, teen pregnancy rates are much higher in the U.S. than in many 
other developed countries; rates are twice as high as in England or Canada, and eight 
times as high as in the Netherlands or Japan (Darroch & Singh, 2001). Teen pregnancy 
may result in substantial costs for teenagers, their family and society, and also serve as an 
indicator of risky sexual behavior that may increase the danger of HIV/AIDS and other 
sexually transmitted diseases (Allen, Philliber, Herrling, & Kuperminc, 1997).  
The goal of this dissertation is to help fill the gap in our understanding about the 
potential role of foster care placement in relation to later adolescent problem behaviors.  
The behaviors explored in this work are limited to delinquency, truancy, runaway and 
teen pregnancy. The remaining chapters of this dissertation provide the empirical and 
theoretical background (Chapter 2), methodology used (Chapter 3), results (Chapter 4), 
and discussion and implications (Chapter 5). 
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Chapter 2: Empirical Background, Conceptual Models, and Study Aim    
 This chapter describes prior studies examining the relationship between foster 
care placement and problem behavior, gaps in the current knowledge and the rationale for 
this study. Conceptual models, study aims, research questions, and hypotheses are also 
described. 
Empirical Background 
Foster care placement is usually a successful intervention for child maltreatment 
in the short term, as it removes children from the influence of their abusers. In 2007, 
approximately 293,000 children entered foster care and 287,000 children left their foster 
homes. 496,000 children are currently in foster care (U.S. Department of Health and 
Human Services, 2008). Nearly 64% of children who entered foster care suffered from 
neglect, 8.6% from physical abuse, 3.2% from sexual abuse, and 16.8% from multiple 
types of maltreatment (Administration on Children Young and Families, 2008). 
Additionally, some children enter foster care for other reasons, such as delinquent 
behavior or parental death.  
While no one debates the need to protect children from subsequent maltreatment, 
foster care has been criticized because of its possible effects on problem behavior. 
Because a disproportionate number of foster care children are at risk of behavior 
problems (Clausen, Landsverk, Ganger, Chadwick, & Litrownik, 1998) this causes  great 
concern among researchers and child advocates. It is difficult, however to pinpoint the 
cause(s) of this increased risk.  
For example, prevalent problem behaviors among foster care children may be 
explained based on the various risk factors that they have experienced, such as abuse and 
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neglect, domestic violence, poverty in the family and community, and parental substance 
abuse (Rosenfeld et al., 1997). Child abuse and neglect, particularly when it recurs, has 
been found to be associated with a host of problematic outcomes including disability, 
delinquency, violent behavior, mental health problems, health problems, problems with 
school performance and other issues (Daversa, 2007; Jonson-Reid, 2003, 2004; Jonson-
Reid & Barth, 2000a; Jonson-Reid, Drake, Kim, Porterfield, & Han, 2004; Leiter & 
Johnsen, 1997). Most children entering foster care have experienced a minimum of one 
episode of maltreatment and are likely to have experienced several (Jonson-Reid & 
Barth, 2000a). So children in foster care may enter with a greater risk of poor outcomes 
and foster care is simply an inadequate intervention to offset this risk. This leads to very 
different implications for policy and program development than the idea that foster care 
itself causes these poor outcomes. 
Gaps in the Literature 
While prior studies consistently reveal that foster youth are at a greater risk of 
problem behavior, current research has serious theoretical or methodological limitations 
and/or inconsistent conclusions. Theoretical and methodological limitations of prior 
studies need to be addressed in order to better understand the issue of interest. This study 
is designed to help address some of these gaps and limitations in the literature. 
Juvenile Delinquency In three separate studies using longitudinal data comparing 
foster children to those remaining in the home, Widom (1991) and Runyan & Gould 
(1985) found no significant difference in the likelihood of juvenile delinquency between 
former foster care children and children with reported maltreatment but who remained in 
their homes. Jonson-Reid & Barth (2000a) had similar findings, but in-home services and 
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foster care were combined in a single category. A more recent study in the Midwest 
(Jonson-Reid, 2002b) reported an association between foster care entry and higher risk of 
later involvement in juvenile corrections compared to youth remaining in the home. 
However, most of the increased risk was among youth who entered foster care for 
reasons other than maltreatment (e.g., parental incapacitation or voluntary request for 
placement).  
Because the decision to place a child into care for maltreatment is supposed to be 
based on harm or risk of harm due to abuse or neglect, it is not possible to know if 
differences found relate to placement or prior experiences. Some researchers have been 
concerned, however, that decisions to place a child in care are not sufficiently 
standardized. Doyle (2007) found  some variations in placement rates across case 
managers that appeared unrelated to the child’s case characteristics. Doyle called children 
who were placed without significant evidence of need of foster care “marginal cases.” 
Among these marginal cases, children placed in foster care had three times higher 
likelihood of delinquency than children stayed at home. Overall, findings from prior 
studies of juvenile delinquency following foster placement are inconsistent. The 
aforementioned studies also measured delinquency in different ways (arrest, court 
petitions, incarceration). Further the earliest studies had samples experiencing foster care 
prior to modern permanency planning regulations. 
Other problem behaviors Little research has been done on other problem 
behaviors such as truancy, runaway or risky sexual behavior. This is particularly 
problematic in terms of understanding outcomes for females who are more common 
among runaways and  bare the greater burden related to teen pregnancy. Compared to the 
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literature on juvenile delinquency, no similar studies comparing foster youth to other 
populations could be found for runaways, truancy or teen pregnancy. Some researchers, 
however, have reported rates of these behaviors for subgroups of foster youth. In a study 
of older youth having left care, over 50% reported at least one runaway episode (Barth, 
1990). A study of children entering foster care found a very high rate of sexual activity, 
though pregnancy was not assessed (Risley-Curtiss, 1997). A study done by Chapin Hall 
of older youth in care, found that about half of the girls had been pregnant compared to 
about 25% of similar aged youth not in foster care (Courtney et al., 2005). While school 
failure has been listed as a problem for children in foster care (Brooks & Barth, 1998), 
data specific to truancy is difficult to find. One student of older youth in care found a rate 
of about 20% (English, Koudou-Giles, & Plocke, 1994). Outside of delinquency most of 
the research on risk behaviors has been restricted to older youth in care or to those who 
were emancipated from care. Much remains unknown about the relationship between 
foster care and these risk behaviors for children who exit care at a younger age or for 
reasons other than emancipation. This study expands the examination of the effects of 
foster care placement by including truancy, runaway and teen pregnancy in addition to 
juvenile delinquency. 
Understanding the Unique Effect of Foster Care  
In addition to the lack of exploration of many forms of risky behavior, there are 
several methodological problems that hamper our understanding of the effects of foster 
care. 
Controls for Maltreatment Some studies fail to control for the potential effects 
of maltreatment on problem behavior among foster youth. This is a significant gap, as 
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child maltreatment has been found to have a strong association with later problem 
behavior (Blome, 1997; Buehler, Orme, Post, & Patterson, 2000; Burley & Halpern, 
2001; Fanshel & Shin, 1978; Pilowsky & Wu, 2006; Scannapieco, Schagrin, & 
Scannapieco, 1995). A recent exception is a study by Taussig (2002), which reported a 
relationship of history of physical abuse and neglect, but not sexual abuse, to risk of 
delinquency among children in foster care. This study, however, lacked a non-foster care 
comparison group. 
Lack of comparison group is another common limitation of prior studies. Only a 
few studies have included a comparison group, including those reviewed in the section on 
delinquency. McDonald, Allen, Westerfelt, & Piliavin (1996) found that only 10 out of 
29 studies assessing the long-term effects of foster care employed a comparison group. 
Relatively few studies have since been added to that list.  
Differences in comparison group designs Control for spurious effects is 
required for causal inference in (quasi) experimental design (B. Drake & Jonson-Reid, 
2008). While random assignment is an ideal way to control for spurious effects, it is not 
ethical to randomly assign a child who might need foster care to remaining in the home 
due to potential safety issues. Because of this, researchers use some form of matching or 
statistical controls. Differences in such approaches, however, can make results difficult to 
compare.   
For example, Runyan and Gould (1985) examined the association of family foster 
care with juvenile delinquency among adolescents with a history of child maltreatment by 
using a matched cohort group design. One group experienced maltreatment and family 
foster care, while the comparison group had a history of maltreatment without being 
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placed into foster care. The comparison cohort was systematically matched by age, year 
of maltreatment, identity of perpetrator, and other variables. Widom (1991) compared 
those who entered foster care after juvenile court intervention in the early 1970’s for 
maltreatment with those who were not placed. Jonson-Reid & Barth (2000a) compared 
those who were provided either in-home services or foster care to those who received no 
services after an investigated report of maltreatment. In spite of the well-recognized 
advantage of matching and statistical controlling, these methods have limitations. 
Estimation of treatment effects can be biased due to sampling bias (Newgard, Hedges, 
Arthur, & Mullins, 2004). Doyle (2007) attempted to improve upon this approach by 
controlling for the likelihood of a given child welfare worker to decide to place a child in 
care. In particular, this instrumental variable was designed to capture variation in foster 
care placement among marginal cases. While the randomized experiment forces the 
investigator to deny the treatment to the control group to see exogenous variation in 
treatment, the instrument variable permits participants to “statistically” self-select into 
treatment and control groups (Angrist, Imbens, & Rubin, 1996; Imbens & Angrist, 1994).  
The present study attempts to improve on prior work in several ways. Similar to 
prior studies, a comparison group approach is used, but the group is limited to children 
who received Family Preservation Service (FPS) because these children should be living 
in families with more similar levels of risk to those who are removed into foster care. 
Although based on child and case characteristics rather than child welfare worker 
decisions as in Doyle (2007), a similar approach to handling sample group bias is used. A 
Propensity Score Matching method is used to balance possible remaining differences 
between the foster care and the FPS groups. This method helps to remove bias due to all 
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observed covariates (Rosenbaum & Rubin, 1983), and may increase the chance of valid 
causal inference (Newgard et al., 2004). Finally, effects of maltreatment are statistically 
controlled in multivariate survival analysis models.  
Foster Care Experiences and Problem Behaviors 
Another important question regarding the role of foster care service is what 
aspects of foster care placement are associated with increased or decreased risk of 
problem behaviors. Overall, placement instability, or a high number of placement 
changes, is consistently found to be a risk factor for juvenile delinquency (English, 
Widom, & Brandford, 2002; Jonson-Reid & Barth, 2003; Runyan & Gould, 1985; 
Widom, 1991). Other factors, such as age at entry, length of stay and exit reason, have 
also been mentioned. Jonson-Reid & Barth (2000b) reported that children aged 12 to 15 
at entry who stayed in foster care longer than 18 months, and exited from placement for 
reasons other than reunification were associated with high risk of incarceration for 
serious felony and violent offense later in life. In a second paper focusing on the 
transition from child welfare foster care to probation foster care, Jonson-Reid & Barth 
(2003) found that children who exited child welfare foster care after staying in group care 
rather than kinship or foster care and staying longer than 18 months had higher risk of 
later entry into probation foster care. However, other risk or protective factors of foster 
care service remain largely unknown. Limited information specifying children’s 
experience in foster care placement is another barrier to understanding the effects of 
foster care. Most prior studies are limited to the initial type of placement, length of stay, 
and the number of placement changes. This fails to capture the unique experiences while 
in foster care. For example, for children with single placements, the type of foster care 
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(kinship, foster family, group care, etc.) is easy to categorize, but for children with 
multiple placements there are multiple means of categorization (e.g., longest placement, 
most frequent type, first or last) (Usher, Randolph, & Gogan, 1999). This study includes 
a number of variables reflecting more detailed aspects of foster care such as the child’s 
age at entry, the reason for foster care entry, different types of placement, where children 
stayed the most days, the pattern of foster care placements (for example moving from 
treatment setting to non-treatment setting), and the type of exit from foster care. These 
variables are explained in detail in the Variables section. 
Family and neighborhood effects The ecological perspective suggests that, 
factors at the family and community level also influence child development (Germain & 
Gitterman, 1996). Risk factors such as low household income, parental substance abuse, 
and domestic violence in the family, and high poverty and crime in community seem to 
have negative effects on child development (Pecora et al., 2000; The Annie E. Casey 
Foundation, 2007). However, few studies of foster care control for these other factors 
(Jonson-Reid, 2002b, 2003; Jonson-Reid et al., 2004). This study controls the effects of 
family factors (family income, parental mental health and education level) and 
community factors (poverty and crime level in the community) on problem behavior. 
The role of cross-sector service Participation in services from agencies other 
than child welfare also needs further examination. Cross-sector service refers to a variety 
of public services, including child welfare services, public assistance, medical services, 
or special education (B. Drake et al., 2006). For example, while a small proportion of 
children and their families receive out-of-home service, the majority receive in-home-
service. Participation in in-home family support services are reported to be associated 
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with a reduction in recurrence of maltreatment (B. Drake, Jonson-Reid, Way, & Chung, 
2002) and a positive moderating effect on behavioral adjustment for ethnic minority 
youth reported as victims of child abuse and neglect (Jonson-Reid, 2002b). Some 
children entering foster care may be from families that have had in-home services prior to 
entry and many receive some sort of in-home support following reunification. However, 
these factors have not been examined in prior studies.  
The maltreated children and families who come to the attention of child welfare 
are also frequently poor (B. Drake & Zuravin, 1998). It is not known whether the receipt 
of income maintenance services like AFDC/TANF may contribute to improving family 
functioning, and thereby result in preventing recidivism and promoting child 
development (Jonson-Reid, 2002b, 2004). Outside child welfare, a child may receive 
mental health or special education services, or even services through juvenile courts and 
community agencies. Some children may enter care having received such services, while 
others may begin services as a result of assessments related to foster care entry. It is not 
known whether these services have an impact separate from entry into care. However, the 
receipt of these services may be a proxy for severe needs of children and their families, 
and predicts increased risk of problem behaviors. The role of child welfare services and 
public sector services are largely unknown.  
Thus far, studies of children in foster care have paid limited attention to services 
outside child welfare (Jonson-Reid, 2002b; Jonson-Reid & Barth, 2000a). This study 
controls for the number of child maltreatment reports prior to first placement into foster 
care; Family Preservation Service (FPS) and/or Family Centered Service (FCS) 
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participation prior to/during/after foster care2
Conceptual Models 
; income assistance prior to/during/after 
foster care; mental/medical health service for children prior to/during/after foster care; 
and special education enrollment prior to/during/after foster care. 
The experience of foster care undoubtedly varies by child, but it seems plausible 
that such a significant life change could have either great positive or great negative 
influence. The type of influence may vary by the characteristics of the foster care 
experience as well as prior events. While the knowledge related to the risks or benefits 
related to foster care is limited, and many findings are inconsistent (Jonson-Reid & Barth, 
2000b), two kinds of potential effects have been discussed: 1) harmful (American 
Academy of Pediatrics, 2000) and 2) therapeutic effects (Crosson-Tower, 1999). Two 
theoretical models are posited to guide the present study using foster care as a moderator.   
Model One is actually broken into two separate figures to illustrate two different 
moderating effects. The first figure explores foster care as potentially harmful. In this 
model, negative experiences related to foster care, rather than solely prior child abuse and 
neglect, directly contribute to the increased risk of problem behavior. The second figure 
illustrates the potential of foster care to serve as a therapeutic agent to reduce the risk of 
problem behaviors among maltreated children. This may be due solely to foster care or to 
additional services that a child receives as a result of placement, such as in-home services, 
income assistance, (mental) health care and special education(Jonson-Reid, 2004).  
Model Two is used to incorporate the ideas from an ecological problem –solving 
approach. Model Three informs the selection of control variables. The empirical support 
                                                 
2 In Missouri, Family Centered Services (FPS) is relatively less intensive in-home service and Family 
Preservation Service (FPS) is intensive in-home service (B. Drake et al., 2006). 
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for these conceptual models of foster care and its impact on youth placed is now 
reviewed. 
Model One: Moderating effects of foster care placement  
Potential harmful effects Many researchers and child advocates argue that foster 
care placement can increase the stress of children who are already affected by abuse or 
neglect (American Academy of Pediatrics, 2000). Entering foster care separates children 
from their families, which may be a highly stressful incident for many children. After 
entering foster care, children still may experience high levels of stress while adapting to 
new homes. Furthermore, these children are not only entering new homes, but also have 
to adapt to new friends, new schools, and new neighborhoods. Children may also re-
experience the stress of adapting to a new environment if they have to transfer to 
different foster care homes while in care. For example, in 1988, 983 (14%) of 6,831 
foster care children in California had three or more placements before leaving care, and 
208 (3%) of children had experienced five or more placements (Courtney, 1995). 
Unfortunately, some children repeat this process when reentering foster care after another 
incident of abuse or neglect. 
In reality, many children enter care after a long and traumatic process. Many 
children do not enter foster care after the first report of maltreatment (Jonson-Reid & 
Barth, 2000b). It may take weeks, months, or even years between an initial report of 
maltreatment and placement into foster care. While from a policy standpoint this seems to 
protect the ideal of the family, from the viewpoint of children, long exposures to an 
environment of maltreatment and numerous contacts with child welfare prior to 
placement may be extremely traumatic. Every part of stress that children may experience 
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prior to and during foster care placement may result in harmful effects on their behavior 
later. Figure 2.1 illustrates the potentially negative effects of foster care placement 
between child maltreatment and problem behavior. 
 
 
 
  
 
 
 
 
 
 
 
 
Potential therapeutic effects Foster care placement may have positive effects on 
maltreated children. Most of all, children can be protected from further abuse and neglect 
while staying in foster care placement. Children can gain distance from the conflicts they 
experienced in their own homes as well as their resultant fears. As a result, children may 
be able to overcome trauma and have time to heal. 
Besides protective benefits of foster care, family foster care also may have direct 
therapeutic effects on maltreated children (Crosson-Tower, 1999). Upon entry into foster 
care, children receive diagnostic screenings for physical and mental development, which 
Figure 2.1 Model 1a:  Harmful Effects Model 
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Poverty 
Substance abuse 
Domestic violence 
 
 
Problem behavior 
 
Juvenile delinquency 
Substance abuse 
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of risk factors in family 
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result in appropriate supportive services for the children. As mentioned earlier, 
maltreated children are at great risk of physical and mental developmental delays 
(American Academy of Pediatrics, 2000). For maltreated children, proper medical or 
mental health services following foster care placement may help them recover from the 
trauma of maltreatment incidents. 
Well-screened and well-matched foster parents can be positive role models for 
maltreated children, who may have lacked desirable parent/adult role models as well as 
parenting, based on reasonable expectations and consistent discipline (Crosson-Tower, 
1999). Such relationships may help previously maltreated children learn how to build 
trusting and productive relationships with adults. In addition to the effects of the foster 
family, children may enjoy the benefits of a new environment, including new friends, 
schools and neighborhoods; these are important potential benefits even though the initial 
change of environment may be stressful for children  (Jonson-Reid, 2004). Figure 2.2 
illustrates the potentially positive moderating effects of foster care placement on the 
negative effects of child maltreatment on later problem behaviors. 
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Model Two: Risk and Protective Factors of Foster Care Placement 
Children’s experiences in foster care are diverse. Children enter foster care 
because of different reasons, stay in different types of placements, stay in care for 
different periods of time, and leave foster care for different reasons. Some children 
experience multiple placement changes prior to their exit from care, and some of them 
return to foster care after their exits.  
Findings regarding foster care experiences and later outcomes are scarce and 
sometimes inconsistent. One exception is the consistent findings regarding having 
multiple placements while in care. Researchers have consistently found an association 
between a great number of placement changes and an increased risk of juvenile 
Figure 2.2 Model 1b: Therapeutic Effects Model 
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delinquency (English et al., 2002; Jonson-Reid & Barth, 2003; Runyan & Gould, 1985; 
Widom, 1991). Staying in kinship or regular foster care was associated with significantly 
lower risk of transition to probation supervised foster placement than staying in group 
care (Jonson-Reid & Barth, 2003). Jonson-Reid & Barth (2000b) found that children who 
stayed for a longer time in child welfare supervised foster or group care were more likely 
to experience adolescent incarceration later in their lives than children who spent less 
time in the same placement. On the contrary, Jonson-Reid & Barth (2003) report a lower 
risk of entering probation foster care among children who stayed for longer periods of 
time in child welfare foster care, compared to children who stayed for shorter periods in 
the same placement. Children who reunified with their families after foster care had 
lower risks of incarceration later than children who exited from supervised foster care or 
group care for other reasons (Jonson-Reid & Barth, 2000b). Figure 2.3 illustrates that 
specific aspects of foster care may differently affect problem behaviors, either as 
protective or risk factors. 
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Figure 2.3 Model 2: Risk and Protective Factor Model 
 22 
 
Model Three: Ecological Problem Solving Model 
While conceptual Model One and Two guide the proposed study, the ecological 
problem solving model seems an appropriate framework to inform the selection of 
control variables.  
The ecological problem solving model can be viewed as the combination of the 
ecological perspective and the problem solving model. While child maltreatment is often 
regarded as an incident occurring in the family setting, the ecological perspective 
broadens the focus from the family system to include community and cultural conditions 
with which the family interacts (Pecora et al., 2000). The ecological perspective 
(Bronfenbrenner, 1979; Hern, 1958) suggests that it is possible to better understand the 
role of foster care placement in the onset of problem behavior via the inclusion of family 
and community variables in the theoretical models.  
Perlman’s (1957) problem-solving model posits that life is an ongoing process of 
problem-encountering and problem-solving, and the effective problem-solving process 
consists of similar processes. The process is not always linear (Perlman, 1970) or 
identically identified, but the process generally consists of four phases, (a) engagement 
(b) data collection and assessment (c) planning, contracting, and intervention, and (d) 
evaluation and termination (Coady & Lehmann, 2008). As social problems can arise at all 
the levels of environment, interventions tailored to the level of each problem need to be 
provided. Indeed, the problem-solving model may be applied  at the individual, family, 
and community level (Coady & Lehmann, 2008), and we may better describe the 
problem-solving process within the ecological perspective. For example, when a child is 
placed in foster care, interventions often take place at the family level as well as the child 
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level. While children stay in foster care for safety, their families may receive various 
services to reduce the risk of recidivism. If parents abuse alcohol or drugs, they may be 
recommended to receive mental health services by the caseworker. Parents may also need 
financial support. During foster care placement, a child may have positive experiences 
with their foster parents, in their new neighborhood and new school.  
In brief, interventions for child abuse and neglect need to be seen as a group of 
services encompassing child welfare services and public sector services, which occur at 
multiple levels in accordance with child maltreatment itself, which takes place due to 
multilevel factors. The ecological problem solving model may help clarify the overall 
problem solving process that foster children and their family go through after being 
reported to the Child Protection Services (CPS). Simultaneously, the ecological problem 
solving model suggests that the conceptual models of this work need to control for the 
effects of various service and environment factors in order to better observe the unique 
effects of foster care placement. Of course, not all children and families experience 
change or intervention at all levels. Neither is this study able to assess change at the 
community and school levels. Figure 2.4 illustrates the multi-level relationship between 
problems around children and their families and interventions for these problems. 
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Study aim and Research questions 
This study seeks to help fill gaps in knowledge regarding whether or not foster 
care can be conceptualized as harmful or therapeutic in regard to later problem behaviors; 
and second tries to understand which aspects of the foster care experience might act as 
risk or protective factors related to measured problem behaviors among children with 
histories of foster care.  
Study aim  
To model the role of foster care placement in the onset of problem behavior, 
based on ecological problem solving model. 
Figure 2.4 Model 3: Ecological Problem Solving Model 
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Research question 1  
Does foster care placement predict problem behavior among children who 
received foster care service only or who received both foster care service and FPS 
(Family Preservation Service) compared to those receiving FPS only, after controlling for 
individual, family and community level risk and protective factors?  
Hypothesis 1.1 Children receiving both foster care services and FPS are at a 
greater risk of engaging in problem behaviors than children receiving FPS only3
Hypothesis 1.2 Foster care placement is associated with a higher risk of problem 
behaviors (juvenile delinquency, truancy, runaway, and pregnancy) than FPS only. 
. 
Research question 2  
What, if any, aspects of foster care placement, such as the reason of entry, the 
type of placement, length of stay, placement pattern, and the type of exit, are associated 
with problem behavior? 
Hypothesis 2.1 Entering foster care due to CAN is associated with a higher risk 
of problem behavior than being placed in foster care with non-CAN. 
Hypothesis 2.2 Staying in regular foster care or kinship care is associated with a 
lower risk of problem behavior than staying in a residential treatment home (Jonson-Reid 
& Barth, 2003). 
Hypothesis 2.3 Longer stay is associated with a higher risk of problem behavior 
than a shorter stay (Jonson-Reid & Barth, 2000b).  
Hypothesis 2.4 Greater placement change is associated with a higher risk of 
problem behavior (Jonson-Reid, 2003; Widom, 1991). 
                                                 
3 With limited empirical evidence, direction of hypothesis is unclear, either positive or negative effects of 
foster care placement on problem behavior. However, for the purpose of testing a hypothesis, the direction 
of hypothesis is based on the harmful effect model. 
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Hypothesis 2.5 A higher number of foster spells is associated with a higher risk 
of problem behavior (Jonson-Reid & Barth, 2003). 
Hypothesis 2.6 Children who have always stayed in treatment settings are at 
greater risk of problem behavior than children who have always stayed in non-treatment 
settings.  
Hypothesis 2.7 Reunification, kin/guardianship or adoption is associated with 
lower risk of problem behavior than exit from foster care for other reasons (Jonson-Reid 
& Barth, 2000b). 
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Chapter 3: Methods 
 This chapter describes the methodology for the present study. Sample 
characteristics, variables, data collection, and data analysis plan for research question 1 
and 2 are presented. 
Sample 
The data for this work were drawn from a larger longitudinal study, “Child 
Neglect: Service Paths and Young Adult Outcomes” (Principal Investigator: Melissa 
Jonson-Reid, PhD; NIH R01 MH6173302), hereafter known as the parent study. The 
parent study researches the life course and service use of children previously involved 
reported for child abuse or neglect in a large Midwestern metropolitan area. The sample 
for the parent study was drawn from a group of children and their families receiving Aid 
to Families with Dependent Children (AFDC) between the 1991 and 1994 including a 
group of children with a Child Abuse and Neglect (CAN) report (n=5,019) and a matched 
comparison group without a CAN report (n=5,070) and the remaining children with a 
CAN report but no history of AFDC prior to or at the time of the report (n=2,274). 
Although the CAN and Non-CAN comparisons were originally of equal size, over time 
data cleaning issues resulted in the loss of some cases.   
For the present study, only children with a history of CAN were included. All 
subjects were born between 1982 and 1994 and they were followed for the present study 
through 2006. The dataset includes multiple sources of statewide/metropolitan 
administrative data, such as adult corrections entries, birth and death records, U.S. census 
tract information, child welfare data, juvenile court data, income maintenance data, 
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Medicaid health and mental health data, law enforcement community crime records, and 
special education eligibility records. 
To avoid differences in risk caused by being in care due to, for example, increased 
supervision all children in the present study had exited from at least one spell in foster 
care and those remaining in foster care until the end of the study period were excluded. 
For research question 1, the sample includes children who entered and exited foster care 
during the study period and a comparison group of similar aged children who received 
Family Preservation Services (FPS) but did not enter care. Because research question two 
focused on characteristics of foster care, the sample was limited to children who entered 
foster care for research question two.  
Question 1 group: The FPS only group was selected as a comparison group since 
families receiving intensive in-home service might have similar family issues (e.g., child 
maltreatment, parental substance abuse, and poverty) as families receiving foster care 
service.  
 Because it was possible for children who entered care to have had FPS prior to 
foster care, the foster care group was further subdivided into those with FPS prior to care 
and those who entered care without such prior services. Both of these foster care groups 
were compared to children who were reported for maltreatment and received FPS only 
(N=454). Moderating effects of foster care placement were tested by comparing the risk 
of engaging in problem behaviors among children who received both foster care services 
and FPS (foster care group 1) to that of the children who received FPS (comparison 
group) only. In addition, children who received foster care services only (foster care 
group 2) were compared to the FPS only group (comparison group).  
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Question 2 group:  For research question 2, the sample was limited to children 
who entered foster care. This included both those who had in-home services prior to care 
and those who did not. 
Variables 
Variables were selected from the parent study data on prior studies cited above 
and theoretical frameworks suggested in the earlier section. Prior studies suggest that the 
child’s age and gender, the type of maltreatment, the type and duration of foster care 
placement, and the number of placement changes are the potential protective/risk factors 
of later problem behavior. From the suggested frameworks, the pattern of participation in 
child welfare services and public sector services were included in the model to test if 
these variables work as either risk or protective factors regarding the onset of problem 
behavior. In the Table 3.1, name, description, and categories of the variables are 
presented in Table 3.1. When sample size in a cell was too small, categories were 
collapsed in analysis. Child mental health service and special education variables were 
examined only in the older sample (children aged 4-17) since these events are rare among 
children aged under four (B. Drake et al., 2006). 
While most variables were created using a single variable from raw data, a 
placement pattern variable was made combining multiple variables. As Usher et al. (1999) 
suggested, the placement pattern variable was created to better capture various placement 
patterns of children’ foster care experience. Placement pattern refers to the pattern of the 
first and the last placement by placement characteristics, either non-treatment setting4
                                                 
4 Non-treatment setting refers to following type of foster care; 1) foster/adoption home, 2) adoption home, 
3) adoption relative home, 4) career home, 5) non-licensed foster home, 6) group home, 7) non-licensed 
foster home, 8) emergency home, 9) foster home, 10) independent living program, 11) relative home, 12) 
foster adoption home. 
 or 
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treatment setting5
 
. This variable may indicate child’s progress during foster care 
placement. For example, moving from treatment setting to non-treatment setting might 
indicate that improvement of child’s condition. On the contrary, moving from moving 
from non-treatment setting to treatment setting might indicate that child’s condition 
became worse. 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
                                                 
5 Treatment setting refers to following type of foster care; 1) detention center, 2) group behavioral home, 3) 
foster behavioral home, 4) medical home, 5) specialized school, 6) medical facility, 7) mental health 
facility, 8) residential treatment, 9) relative medical home, 10) residential treatment, 11) medical foster 
home, 12) relative home with special training.   
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Table 3.1 Variable Description 
Variable Description Category or type 
   
Dependent variables   
 
Behavioral outcomes following exit from foster care 
 
 Juvenile 
delinquency 
Child had a juvenile court petition 
after exit from foster care 
placement 
1=Yes, 0=No 
 Truancy Court petition for truancy 1=Yes, 0=No 
 Runaway Court petition or runaway shelter 1=Yes, 0=No 
 Teen pregnancy Child gave birth before 18 1=Yes, 0=No 
   
Independent variables   
 
Child characteristics 
  
 Child race Ethnic group of child 1=Black, 0=White and other 
 Child gender Gender of child  1=Female, 0=Male 
 Age at placement Child’ age at foster care placement 1= <4, 2=4-10, 3=11 or older 
 Infant risk Child’s health condition at infancy 1=Yes, 0=No 
 
Family characteristics 
  
 Foster care history Caregiver’s history of foster care  1=Yes, 0=No 
 Caregiver 
education 
Whether or not caregiver graduated 
from high school  
1= No high school graduation, 
0=High school or higher 
 Caregiver age Caregiver’s age at birth of oldest 
child 
1=Less than 18, 0=18 or over 
   
Community characteristics   
 Median income Median income of households  1=Less than $30,000, 0=$30,000+ 
 Education level Proportion of high school graduates 1=Less than 75%, 0=75% or more 
 
Index maltreatment report characteristics 
 Maltreatment type Maltreatment type at index event 1=Neglect, 2=Physical abuse, 
3=sexual abuse, 4=Mixed type 
 Substantiation Whether or not index event was 
substantiated 
1=Yes, 0=No 
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 Maltreatment 
reports  
Number of maltreatment reports to 
CPS prior to placement 
1=1, 2=2, 3=3 or more 
 
Foster care placement characteristics 
 Placement reason Reason of foster care placement 1=CAN, 0=Non-CAN 
 Placement type Type of foster care placement 
where child stayed most days 
1=Non-licensed foster home, 
2=Foster home, 3=Residential 
treatment home, 4=Relative home, 
5=Emergency home, 6=Others 
 Length of stay Total days child stayed in foster 
care 
1=< 1 week, 2=1week-2months, 3=3-
6months, 4=7months or more 
 Placement change  Number of foster placement change 
within first spell 
1=1 or 2, 2=3, 3=4 or more 
 Number of spells  Total number of foster care spell6 1=1, 2=2, 3=3 or more  
 Placement pattern Pattern of child’s placement 
experience by placement 
characteristics (Non-treatment vs. 
treatment setting) 
1= Always stayed in non-treatment 
setting, 2= Always stayed in 
treatment setting, 3=Moved from 
non-treatment setting (first 
placement) to treatment setting (last 
placement), 4=Moved from treatment 
setting to non-treatment setting 
 Exit type Type of exit from foster care 
placement 
1=Return to home, adoption, and 
kinship, 0=Move to other states, and 
unknown reasons 
 
Child welfare service sector participation 
 FCS pattern  Family Centered Service pattern 1=No FCS, 2=Single FCS prior to 
foster care, 3=Multiple FCS prior to 
foster care, 4=Single FCS during 
placement, 5=Multiple FCS during 
placement, 6=Single FCS after 
placement, 7=Multiple FCS after 
placement 
 Length of FCS Length of Family Centered Service 1=No FCS, 2=1-2 yrs, 3=3-6 yrs, 
                                                 
6 A spell is the time between a foster care entry and discharge. Within single spell, a child may have one or 
more number of placement changes. When a child reenters foster care after exit, the child has multiple 
foster care spells.   
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4=7-10 yrs, 5=11 or more yrs 
 FPS pattern  Family Preservation Service 
pattern 
1=No FPS, 2=Single FPS prior to 
foster care, 3=Multiple FPS prior to 
foster care, 4=Single FPS during 
placement, 5=Multiple FPS during 
placement, 6=Single FPS after 
placement, 7=Multiple FPS after 
placement 
 Length of FPS Length of Family Preservation 
Service 
1=No FPS, 2=42 or less days, 3=43 
or more days 
 
Caregiver service sector participation 
 AFDC/TANF Whether caregiver receive income 
maintenance  
1=No AFDC, 2=AFDC prior to 
placement, 3=AFCD during/after 
placement 
 Caregiver mental 
health service 
 
Caregiver receive Medicaid 
treatment for mental health service 
1=No MH Tx service, 2=MH Tx 
prior to placement, 3=MH Tx 
during/after placement 
 
Child service sector participation (only for child age 4 or over) 
 Child mental health 
service 
Child receive Medicaid treatment 
for mental health   
1=No MH Tx service, 2=MH Tx 
prior to placement, 3=MH Tx 
during/after placement 
 Child special 
education 
Child receive special education 1=No special education, 2=Special 
education prior to placement, 
3=Special education during/after 
placement 
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Data Collection and Management 
Data elements for this study were extracted from the parent data base using an ID 
constructed for this study so that the present researcher had no access to identifying 
information. Data cleaning with respect to time ordering or missing variables was done. 
The data cleaning process involved checking for any errors in the data, and when found, 
proper procedure was applied to correct the identified errors. 
 During the entire period of the study, the data was saved in a password-protected 
computer. Confidentiality of the subjects was ensured by appropriate manners. All 
participants’ identification numbers was provided encrypted by the principal investigator 
of the parent study prior to analysis.  
Missing Values 
   Because there was relatively little missing data, it was decided to delete cases 
rather than attempt data replacement through imputation. Among variables used in 
analyses, a caregiver’s education variable was found to have single missing case: one 
case from juvenile delinquency, runaway and truancy model was deleted.  
Data Analysis Plan: Research question 1 
A total of 16 comparisons were completed, which included two sets of foster care 
group comparisons for two samples and four outcomes (2 foster care groups X 2 samples 
X 4 outcomes). The foster care group was divided into two subgroups, the foster care 
service and FPS (foster care group 1) and the foster care service only (foster care group 
2), since these two groups seem to be dissimilar due to differences in FPS. Foster care 
group 1 might have more similarities to the comparison group than foster care group 2. 
Two different samples were created. In addition to full sample (age 0-17), older sample 
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(age 4-17) was created in order to test the effects of child mental health service and 
special education participation. As mentioned earlier, these events are rare among 
children aged under four (B. Drake et al., 2006). Table 3.2 presents the analysis 
organization of research question 1. 
 
Table 3.2 Analysis organization of research question 1 
Service characteristics Sample Problem behavior type 
Foster care & FPS 
vs. FPS only  
Full sample 
Juvenile delinquency 
Runaway 
Truancy 
Teen pregnancy 
Older sample 
(children age 4 or older) 
Juvenile delinquency 
Runaway 
Truancy 
Teen pregnancy 
Foster care only 
vs. FPS only 
 
Full sample 
Juvenile delinquency 
Runaway 
Truancy 
Teen pregnancy 
Older sample 
(children age 4 or older) 
Juvenile delinquency 
Runaway 
Truancy 
Teen pregnancy 
 
 
Prior to comparison of foster care and FPS groups, a propensity score matching 
(PSM) method was applied. Propensity score is the conditional probability of being 
treated given covariates (Rosenbaum & Rubin, 1983, 1985). PSM balances observed 
covariates in the two groups, therefore reducing bias.  
Propensity score matching Evaluation of service/treatment effects is closely 
involved with studying causal relationship between social work service (cause) and 
client’s response (effect). However, identifying a causal relationship is not a simple task. 
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To assess causality, three conditions should be satisfied: (1) association, (2) time order, 
and (3) lack of spurious causality (B. Drake & Jonson-Reid, 2008; Monette, Sullivan, & 
DeJong, 2002). In particular, spurious causality occurs when the relationship between 
two factors (A and B) is, in reality, caused by a third factor (C) (B. Drake & Jonson-Reid, 
2008). Controlling spurious effects can only fully be achieved with random assignment in 
an experimental design (B. Drake & Jonson-Reid, 2008). This approach, however, is 
often unethical or infeasible in social work research. Instead, quasi-experimental designs 
using comparison groups that are matched or use statistical controls are used. It is widely 
recognized that estimation of causal effects from non-experimental design using 
matching or statistical controlling could be flawed from sample selection bias (Dehejia & 
Wahba, 2002; Guo, Barth, & Gibbons, 2006).   
Increasingly, methods like propensity score matching are being accepted as valid 
means to help address the weaknesses in quasi-experimental designs that occur due to 
uncontrolled differences between groups. A propensity score is the probability of 
assignment to treatment given a set of covariates that are observed (C. Drake, 1993). As a 
result, using propensity scores can reduce bias and increase precision in estimating 
treatment effects in observational studies (Newgard et al., 2004).Another advantage of 
using propensity score is that multiple covariates can be reduced to a one-dimensional 
score (Newgard et al., 2004). In the traditional matching method, it becomes extremely 
difficult to match two cases as the covariates as the model increases. However, this is not 
case in the PSM (Newgard et al., 2004).  
 The propensity score matching method consists of two steps; (1) estimating 
propensity scores, and (2) integrating the propensity score into the analytical model.  
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Estimating propensity scores In the present study, the propensity scores were calculated 
for three groups, foster care only, foster care and FPS, and the FPS only comparison 
group. To estimate the propensity score, Generalized Estimating Equation (GEE) was 
used, which can produce the predicted probability of entering foster care (as compared to 
FPS) and deal with clustered data. The conditioning variables selected for the model 
include characteristics of child, community, and child abuse and neglect from Table 3.1 
that were present prior to the entry into FPS or foster care. When the probability was 
obtained, it was transformed into the logit of the estimated propensity score (Guo et al., 
2006). Rosenbaum & Rubin (1985) recommend the use the logit of the estimated 
propensity score due to its virtue of normal distribution. PSMatch2 (Leuven & Sianesi, 
2003) with STATA version 10 was used to perform PSM. 
Integrating propensity score into the analytical model Newgard et al.(2004) reviews 
various methods of integrating the propensity score into the analysis, including matching, 
stratification, regression adjustment, and some combination of three. While every method 
has its advantage/disadvantage, this study utilized the kernel matching method because of 
its advantage over other matching methods.   
Kernel matching Although Nearest Neighbor matching (NN) is widely used 
among matching methods, NN matching has limitations because of the need to find a one 
to one match for each person. NN matching usually loses some portion of observations 
while constructing the counterfactual outcome (Caliendo & Kopeinig, 2008). Unlike NN, 
the advantage of kernel matching (KM) is that this method uses all the observations in 
both groups. Kernel matching is a nonparametric matching estimator using weighted 
average of all observations in the comparison group to construct counterfactual outcome. 
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One potential disadvantage of kernel matching method is that, while using all the 
observations, kernel matching may use bad matches that are distant from matching cases. 
To reduce the effects of bad matching, imposition of the proper common support 
condition is essential (D'agostino, 1998). 
When applying KM, (1) the kernel function, and (2) the bandwidth parameter 
should be determined. In particular, selection of the proper bandwidth parameter is 
important since it is associated with the trade-off between bias and variance (Caliendo & 
Kopeinig, 2008). For example, high bandwidth can produce better fit and small variance, 
but it may have biased estimate. On the other hand, low bandwidth produces a less biased 
estimate, but a larger variance. This study utilizes the Gaussian Kernel matching with a 
bandwidth of 0.06, which is recommended by Essama-Nssah (2006) and Heckman, et al. 
(1997). 
Sensitivity analyses 
Since different matching methods produce different resampling and potentially 
different results of analyses (Guo et al., 2006), sensitivity analyses were done using two 
propensity score matching methods, 1) nearest neighbor with caliper, and 2) regression 
adjustment. Nearest neighbor with caliper chose the observation from the comparison 
group as a matching partner for an observation from the comparison group that had the 
closest propensity score (Caliendo & Kopeinig, 2008; Rosenbaum & Rubin, 1983). To 
reduce the risk of bad matches (D'agostino, 1998), a caliper which set the level of 
maximum propensity score distance was used (Rosenbaum & Rubin, 1985). Regression 
adjustment method used a propensity score as a control variable in a Cox regression 
model to adjust the difference between two groups (D'agostino, 1998).  
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For research question 1, significance values of the difference test for matched 
samples are presented for propensity score matching. Table 3.3 presents the results of 
sensitivity analyses. Most sensitivity analyses outcomes were consistent with the result of 
analysis using kernel matching, except the results of teen pregnancy model in the analysis 
group 1.1 and 1.2. In the analysis group 1.1, a regression adjustment method indicated the 
significantly higher risk of teen pregnancy among foster care with FPS group compared 
to FPS only group. In the analysis group 1.2, both nearest neighbor and regression 
adjustment methods suggested statistically non-significant difference between the foster 
care with FPS group compared to the FPS only group. Inconsistent results of teen 
pregnancy models suggest the caution in interpretation of analysis results and warrant 
further examination.  
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Table 3.3 Results of sensitivity analyses 
Problem behavior type Method HR P value 
Analysis group 1.1    
Juvenile delinquency Kernel matching 1.24 0.14 
 Nearest neighbor 1.33 0.08 
 Regression adjustment 1.24 0.09 
Runaway Kernel matching 1.13 0.69 
 Nearest neighbor 1.08 0.79 
 Regression adjustment 1.24 0.46 
Truancy Kernel matching 0.59 0.16 
 Nearest neighbor 0.47 0.06 
 Regression adjustment 0.80 0.11 
Teen pregnancy Kernel matching 1.77 0.07 
 Nearest neighbor 1.76 0.12 
 Regression adjustment 1.81 0.02# 
Analysis group 1.2    
Juvenile delinquency Kernel matching 1.45 0.01 
 Nearest neighbor 1.61 0.003 
 Regression adjustment 1.44 0.008 
Runaway Kernel matching 1.21 0.56 
 Nearest neighbor 1.93 0.14 
 Regression adjustment 1.40 0.26 
Truancy Kernel matching 0.68 0.30 
 Nearest neighbor 0.85 0.73 
 Regression adjustment 0.61 0.16 
Teen pregnancy Kernel matching 1.91 0.03 
 Nearest neighbor 1.18 0.66# 
 Regression adjustment 1.49 0.11# 
Analysis group 2.1    
Juvenile delinquency Kernel matching 1.02 0.83 
 Nearest neighbor 1.02 0.83 
 Regression adjustment 1.06 0.62 
Runaway Kernel matching 2.13 0.004 
 Nearest neighbor 1.82 0.02 
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 Regression adjustment 2.02 0.006 
Truancy Kernel matching 0.57 0.11 
 Nearest neighbor 0.57 0.12 
 Regression adjustment 0.52 0.06 
Teen pregnancy Kernel matching 1.46 0.15 
 Nearest neighbor 1.26 0.45 
 Regression adjustment 1.41 0.16 
Analysis group 2.2    
Juvenile delinquency Kernel matching 1.38 0.02 
 Nearest neighbor 1.40 0.02 
 Regression adjustment 1.32 0.03 
Runaway Kernel matching 2.15 0.007 
 Nearest neighbor 2.09 0.01 
 Regression adjustment 2.32 0.001 
Truancy Kernel matching 0.62 0.20 
 Nearest neighbor 0.70 0.37 
 Regression adjustment 0.53 0.08 
Teen pregnancy Kernel matching 1.51 0.10 
 Nearest neighbor 1.32 0.29 
 Regression adjustment 1.40 0.16 
# indicates the analysis outcome is different from the analysis result using Kernel matching method.   
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 Like any statistical method, the PSM has some limitations. While random 
assignment is assumed to balance all covariates, including both observed and unobserved, 
the propensity score can balance only observed covariates (Joffe & Rosenbaum, 1999; D. 
Rubin, 1997). Thus, the effect of unobserved covariates may cause the violation of the 
key assumption of the PSM that the receipt of treatment is independent of the outcomes 
with and without treatment, if observable covariates are held constant (Guo et al., 2006). 
Another limitation of PSM is that this method works better in larger samples. In smaller 
samples, substantial imbalances of observed covariates are more likely to take place (D. 
Rubin, 1997). Even after using PSM, sometimes a significant disparity between the foster 
care group and the comparison group is still detected. If this is the case, the PSM cannot 
be taken as an effective substitute for causal analyses with a randomized trial (Little & 
Rubin, 2000). In the present study, observed covariates are limited to those present in the 
administrative data. While PSM has some recognized benefits, the use of this method 
cannot substitute for random assignment and language used in interpretation of results 
reflects a cautionary approach to the use of this method.  
The moderating effects of foster care placement illustrated in Model One (refer 
back to chapter 2) were examined in research question 1. A higher risk of problem 
behaviors among foster care children supports the idea that there are harmful (negative) 
effects of foster care placement. On the contrary, lower risk among foster children may 
imply therapeutic (positive) effects of foster care placement. The moderating effects of 
foster care placement were tested by comparing the risk of engaging in problem 
behaviors among children who received both foster care service and FPS (foster care 
group 1) to that of children who received FPS (comparison group) only. In addition, 
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children who received foster care services only (foster care group 2) were compared to 
the FPS only group (comparison group). The foster care group was split into two groups 
because it was assumed that there may be differences between those children who enter 
foster care after a failed attempt to provide FPS compared to those who entered foster 
care without such services.  
 SAS 9.1, a software package for statistical analysis, was used for all analyses 
except the PSM. Foster care effects were estimated using Cox regression (also known as 
a proportional hazards model). Survival analysis consists of a group of methods, 
including life tables, exponential regression, log-normal regression, proportional hazard 
regression (hereafter referred to as Cox regression), and competing models (Allison, 
2005). Bivariate analyses were done using PROC LIFETEST in SAS which produces 
estimates of survivor functions using the Kaplan-Meier method (Allison, 2005). Log-rank 
χ2 and its p values were used to assess significance of the association. For multivariate 
analysis, Cox regression models were constructed using PROC PHREG in SAS.  
Cox regression is a survival analysis technique for exploring the relationship 
between multiple explanatory variables and a nominal or limited ordinal outcome while 
controlling for time between a study start and the event of interest. Cox regression does 
not require a particular probability distribution; as a result, the model is semi-parametric. 
Second, Cox regression makes it relatively effortless to incorporate time-dependent 
covariates (Allison, 2005). Time-dependent covariates refer to variables which can 
change at any time during the period of study. For example, while the race of a child 
remains constant during the entire study period, the involvement with juvenile 
delinquency can occur at any time point during the study period. 
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Cox regression also allows for censoring observations when they no longer 
belong in the group at risk. Censoring, in general, occurs when some subjects in the study 
have not experienced the event of interest at the end of the study (E. T. Lee & Wang, 
2003). For example, when a child who is 15 years old at the end of study is not reported 
for juvenile delinquency, this child becomes a censored case. The subjects in the 
proposed study who reached adulthood (over 18 years old) and were not reported for 
juvenile delinquency, truancy, and teen pregnancy (for female) were censored at the time 
they turned 18. Subjects who died prior to the end of the study period were also 
eliminated from the study. 
The one drawback of a proportional hazards model is that it assumes proportional 
hazards over time(Allison, 2005; Cox, 1972; E. T. Lee & Wang, 2003). However, 
violations of this assumption can be handled through the inclusion of interaction terms 
with time. This assumption was tested by running the bivariate analysis with the log-log 
survival (B. Drake & Jonson-Reid, 2008). If the plot indicated a violation of the 
proportional hazards for a given variable, an interaction term was created between that 
variable and the person’s time at risk. The interaction was tested in the multivariate 
model and maintained if the interaction term significantly improved model fit and/or its 
coefficient was significant (B. Drake & Jonson-Reid, 2008).  
Another important assumption of the Cox regression model is independence of 
observation (Allison, 2005). However, due to the inclusion of the community income 
variable by census tract, this assumption is violated. As the data was clustered due to 
subjects potentially living in the same census tract, the analysis was performed using 
sandwich estimator, which produces robust standard error estimates (Allison, 2005; B. 
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Drake et al., 2006). To interpret a Cox model, either a hazard ratio or a regression 
coefficient for each independent variable is examined. A hazard ratio greater than one for 
an explanatory variable means increased likelihood of experiencing the event, while a 
negative regression coefficient or a hazard ratio less than one indicates decreased 
likelihood of the event (Allison, 2005; B. Drake & Jonson-Reid, 2008).  
The PSM process included all variables that were either fixed (e.g., child gender) 
or occurred prior to the selection into foster care or FPS groups. Subjects could, however, 
receive services after becoming part of these sample groups. Therefore, to better insure 
measurement of the sole effects of foster care placement in the Cox model, the effects of 
following variables were controlled: single FCS (Family Centered Service) during/after 
foster care or FPS, multiple FCS during/after foster care or FPS, child’s mental health 
services, and special education.  
Data Analysis Plan: Research question 2 
Research question 2 examined conceptual Model Two, exploring risk and 
protective factors of foster care (such as placement patterns, length of stay, etc). The 
sample was therefore limited to only those children who entered foster care. Selection of 
control variables in the regression models was guided by the conceptual Model Three, 
which integrates ecological factors in explaining problem behaviors. For research 
question 2, survival analysis and Cox regression were again used as the statistical 
methods. The final inclusion of control variables was further determined by whether or 
not they were significant or near significant in bivariate survival analyses. Because of the 
interest in controlling for services that might be received outside of child welfare, the 
sample was divided into two groups. The full model included all children ages from birth 
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to 17 years. A second model was restricted to those ages four or older because 
participation in special education or child mental health services was too rare among 
younger children. 
A total of six Cox regression models (3 outcomes X 2 samples) were constructed 
to analyze the relationship between a number of independent variables and three 
dependent variables, (1) juvenile delinquency, (2) runaway, and (3) teen pregnancy, for a 
full (age 0-17) and older (age 4-17) sample. In the case of truancy, analysis was limited to 
bivariate analysis because in this sample court petitions of truancy were too rare to allow 
for  multivariate analysis ; 23 cases of truancy reported out of 616 total cases. Table 3.4 
presents the multivariate analysis plan and sample size for each problem behavior.  
Sample sizes varied across behaviors for two reasons. First if a child experienced the 
outcome prior to entering care they were excluded. Second, the measure of teen 
pregnancy was restricted to females so therefore males were excluded. 
 
Table 3.4 Multivariate analysis organization of research question 2 
Type of problem behavior Sample type Regression model 
Juvenile delinquency Full sample (N=628) Regression model 1 Older sample (N=501) Regression model 2 
Runaway Full sample (N=596) Regression model 3 Older sample (N=469) Regression model 4 
Teen pregnancy Full sample (N=265) Regression model 5 Older sample (N=208) Regression model 6 
 
Power Analysis 
 Power analyses were conducted to examine how likely it would be that the Cox 
regression would detect certain effect sizes with a given sample size. Statistical power 
refers to the probability that a test will reject a false null hypothesis, and it is expressed in 
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a figure ranging between zero and one (Cohen, 1988). Generally, a high level of power is 
preferred, and ideally, power should be at least .80 to detect a reasonable departure from 
the null hypothesis. For power analysis, Power Analysis and Sample Size (PASS) 
software was used. Power analyses were done for four Cox regression models at alpha 
level of .05. Actual sample size and event rates were taken into account to estimate 
statistical power of hazard ratios. Table 3.5 displays the results of power analyses. 
 
Table 3.5 Powers of hazard ratios in Cox regression models 
 
Sample Event rates 
Hazard Ratio 
1.5 2 3 
Delinquency 628 0.35 0.75 0.99 1.00 
Runaway 596 0.12 0.33 0.74 0.98 
Teen pregnancy 265 0.24 0.27 0.65 0.96 
Truancy 616 0.03 0.11 0.24 0.52 
 
For a hazard ratio of at least 2, only delinquency exceeds the .80 threshold.  
Increasing the hazard ratio to 3 (three times higher risk), the power was over 0.8 for all 
outcomes except truancy. As mentioned earlier, multivariate analysis was not done for 
truancy model. 
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Chapter 4: Results 
 This chapter includes the results of analyses for research questions 1 & 2. Then, 
Hazard Ratios for Cox regression models of problem behaviors are presented. Research 
question 2 is restricted to the foster care group and both bivariate and multivariate 
survival analyses results are presented.  
Research question 1 
The potential effect of foster care placement on problem behavior was examined 
by comparing the risk of problem behavior between three groups: children experiencing 
foster care only, children with both foster care and FPS (Family-Preservation Service) 
combined, and children without foster care but having FPS (FPS only). These analyses 
involved two stages: (1) obtaining a balance of covariates between sample groups using 
the Propensity Score Matching (PSM) method, and (2) measuring foster care effects 
using Cox regression. Table 4.1 displays the organization of analyses for research 
question 1. Where indicated, the sample is restricted to older children. Also models of 
pregnancy are restricted to females. 
Some subjects were excluded from analyses because of one or more of the 
following conditions: (1) youth were reported/recorded for a particular problem behavior 
previous to child welfare service7 initiation (this accounts for differences in sample size 
for some problem behaviors) [2 cases of foster care group, 1 case of comparison group]8
                                                 
7 Service refers to both foster care service (foster care group) and/or FP service (comparison group). 
, 
(2) youth had less than one year between service termination and either end of study 
(June, 2006) or turning age 18 [75 cases of foster care group], (3) youth whose foster care 
service terminated within three days after initiation (because children who exit within this 
8 This is the case of juvenile delinquency model in the analysis group 1.1. Actual numbers of cases 
excluded are slightly different by the analysis groups.  
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time period may never have officially become wards of the state) [69 cases of foster care 
group, 66 cases of comparison group], and (4) youth left the study area before reaching 
age 14 (because juvenile court and runaway shelter data are limited to the study area) [25 
cases of foster care group].    
 
Table 4.1 Organization of analyses groups 
Analysis group Service groups Sample Problem behavior type 
Group 1.1 
Foster care & FPS 
vs. FPS only 
Full sample 
Juvenile delinquency 
Runaway 
Truancy 
Teen pregnancy 
Group 1.2 
Older sample 
(children age 4 or older) 
Juvenile delinquency 
Runaway 
Truancy 
Teen pregnancy 
Group 2.1 
Foster care only 
vs. FPS only 
 
Full sample 
Juvenile delinquency 
Runaway 
Truancy 
Teen pregnancy 
Group 2.2 Older sample (children age 4 or older) 
Juvenile delinquency 
Runaway 
Truancy 
Teen pregnancy 
 
Empirical studies regarding factors affecting foster care placement are limited, but 
variable selection was guided by a study by Lindsey (1991) and the ecological problem-
solving framework discussed in Chapter 2. Twelve variables were used to calculate the 
propensity score, including: (1) child race, (2) child gender, (3) parental education, (4) 
parental age at birth of first child, (5) median income in census tract, (6) number of CAN 
reports prior to foster care or FPS, (7) maltreatment type for first report, (8) child’s age at 
placement or FPS, (9) substantiation of first maltreatment report, (10) FCS (Family-
Centered Service) prior to foster care (foster care group) or FPS (comparison group), (11) 
AFDC/TANF prior to placement or FPS, and (12) parental mental health service or 
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substance abuse treatment prior to foster care or FPS. Any imbalance in covariates 
between groups disappeared after adding a weight variable created by the kernel 
matching method. For every analysis pairing (refer back to Table 4.1, column 2), p values 
of covariates before and after matching are presented. Then, Cox regression results for 
problem behaviors are displayed.  
In the multivariate model, variables that occurred following initial service were 
included as controls: (1) single FCS during/after foster care or FPS, (2) multiple FCS 
during/after foster care or FPS, (3) child’s mental health service during/after foster care 
or FPS, and (4) child’s special education eligibility during/after foster care or FPS. 
Service status variables, during and after foster care, were collapsed to single variable, 
during/after foster care, due to subsample size. Child’s mental health service and special 
education variables were added only in the older (restricted) sample as these are rare 
events for children aged three or less. 
 
 
 
 
 
 
 
 
 
 51 
 
Analysis Group 1.1 (full sample): Foster care & FPS vs. FPS only 
Table 4.2 displays significance values for differences in variables between groups 
before and after PSM method. 
Table 4.2 P-values of matched samples: foster care & FPS group vs. FPS only (full sample) 
Problem behavior 
(Comparison/Treatment) 
Delinquency 
(n=448/281) 
Runaway 
(n=443/272) 
Truancy 
(n=442/282) 
Pregnancy 
(n=202/113) 
Variables Before 
Match 
After 
match 
Before 
match 
After 
match 
Before 
match 
After 
match 
Before 
match 
After 
match 
Child race 0.20 0.76 0.25 0.85 0.19 0.66 0.37 0.33 
Child gender 0.18 0.50 0.31 0.35 0.14 0.55 N/A N/A 
Parent education 0.72 0.47 0.60 0.53 0.59 0.59 0.49 0.37 
Parent age 0.90 0.81 0.75 0.92 0.90 0.66 0.53 0.26 
Median income 0.81 0.59 0.59 0.57 0.93 0.76 0.48 0.61 
No. of CAN reports 0.79 0.99 0.94 0.83 0.90 0.96 0.48 0.86 
Type of maltreatment 0.05 0.94 0.06 0.99 0.07 0.94 0.12 0.80 
Age at service initiation <.01 0.89 <.01 0.86 <.01 0.92 <.01 0.96 
Substantiation <.01 0.78 <.01 0.63 <.01 0.92 <.01 0.45 
Single FC service  <.01 0.94 <.01 0.87 <.01 0.96 0.03 0.85 
Multiple FC service <.01 0.90 <.01 0.98 <.01 0.70 <.01 0.74 
AFDC prior to place 0.48 0.65 0.48 0.72 0.51 0.74 0.99 0.84 
Parental mh Tx prior to place 0.20 0.82 0.11 0.50 0.21 0.95 0.01 0.60 
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Cox regression model (full sample): Foster care with FPS vs.FPS only  
In the analysis group 1.1 (full sample), there were no statistically significant 
differences in problem behavior between foster care with FPS compared to FPS only  
after controlling for FCS participation during/after foster care or FPS (Table 4.3). 
 
Table 4.3 Estimated effects of foster care & FPS on problem behavior (full sample) 
Problem behavior / variables Hazard ratio P value 
Juvenile delinquency    
Foster care placement 1.24 0.14 
Single FCS during/after service 0.44 <.0001 
Multiple FCS during/after service  0.43 <.0001 
Runaway   
Foster care placement 1.13 0.69 
Single FCS during/after service 0.24 0.0008 
Truancy   
Foster care placement 0.59 0.16 
Single FCS during/after service 0.61 0.20 
Teen pregnancy    
Foster care placement 1.77 0.06 
Single FCS during/after service 0.65 0.21 
Multiple FCS during/after service   0.96 0.91 
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Analysis Group 1.2 (older sample): Foster care & FP service vs. FP service only  
Among children age 4 or older at first service, six variables (age at placement, 
substantiation status, single FCS, multiple FCS, child’s mental health service, and special 
education) were unbalanced between the foster care with FPS group compared to FPS 
only group before matching. These variables were effectively balanced after matching 
using a weight variable (Table 4.4). 
  
Table 4.4 P-values of matched samples: foster care & FPS vs. FPS only (older sample) 
Problem behavior 
(Comparison/Treatment) 
Delinquency 
(n=399/228) 
Runaway 
(n=394/219) 
Truancy 
(n=393/228) 
Pregnancy 
(n=180/90) 
Variables Before 
match 
After 
match 
Before 
match 
After 
match 
Before 
match 
After 
match 
Before 
match 
After 
match 
Child race 0.45 0.82 0.57 0.75 0.42 0.75 0.74 0.55 
Child gender 0.17 0.43 0.32 0.50 0.12 0.61 N/A N/A 
Parent education 0.85 0.50 0.70 0.84 0.73 0.76 0.29 0.62 
Parent age 0.92 0.94 0.90 0.73 0.90 0.65 0.90 0.85 
Median income 0.76 0.62 0.60 0.89 0.91 0.80 0.57 0.32 
No. of CAN reports 0.14 0.68 0.19 0.71 0.17 0.81 0.52 0.34 
Age at service initiation <.01 0.69 <.01 0.60 <.01 0.70 0.02 0.48 
Substantiation 0.02 0.80 0.01 0.67 0.02 0.90 <.01 0.86 
Single FC service  0.01 0.96 0.02 0.96 0.03 0.96 0.04 0.63 
Multiple FC service <.01 0.72 <.01 0.80 <.01 0.62 <.01 0.50 
AFDC prior to place 0.61 0.87 0.72 0.91 0.66 0.99 1.00 0.33 
Parental mh Tx prior to place 0.22 0.83 0.12 0.86 0.23 0.72 <.01 0.88 
Mental health Tx for child 0.02 0.73 0.12 0.91 0.04 0.89 0.31 0.39 
Special education 0.02 0.91 0.03 0.86 0.03 0.82 0.12 0.79 
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Cox regression model (older sample): Foster care with FPS vs. FPS only   
Compared to youth with FPS only, the foster care and FPS group had higher risk 
of juvenile delinquency (HR=1.45, p=0.01) and teen pregnancy (HR=1.91, p=0.04), but 
not runaway and truancy. Receipt of FCS during or after foster care decreased the risk of 
delinquency, runaway and teen pregnancy while child’s mental health service was 
associated with higher risk of juvenile delinquency only (HR=1.90, p=0.001) (Table 4.5). 
 
Table 4.5 Estimated effects of foster care & FPS on problem behavior (older sample) 
Problem behavior / variables Hazard ratio P value 
Juvenile delinquency    
Foster care placement 1.45 0.01 
Single FCS during/after service 0.46 <.0001 
Multiple FCS during/after service 0.44 0.0001 
MH Tx for child during/after service  1.90 0.001 
Special education during/after service  1.04 0.83 
Runaway   
Foster care placement 1.21 0.56 
Single FCS during/after service 0.19 0.0001 
Multiple FCS during/after service  0.44 0.04 
Truancy   
Foster care placement 0.68 0.30 
Single FCS during/after service 0.67 0.29 
Teen pregnancy    
Foster care placement 1.91 0.04 
Single FCS during/after service 0.49 0.049 
Multiple FCS during/after service  0.80 0.57 
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Analysis Group 2.1 (full sample): Foster care placement only vs. FP service only 
The covariate imbalance pattern for the foster care with FPS compared to FPS 
only was similar to the pattern of analysis group 1.1. This imbalance was resolved after 
matching (Table 4.6). 
 
Table 4.6 P-values of matched samples: foster care placement only vs. FPS only (full sample) 
Problem behavior 
(Comparison/Treatment) 
Delinquency 
(n=448/347) 
Runaway 
(n=443/324) 
Truancy 
(n=442/334) 
Pregnancy 
(n=202/152) 
Variables Before 
match 
After 
match 
Before 
match 
After 
match 
Before 
match 
After 
match 
Before 
match 
After 
match 
Child race 0.44 0.71 0.45 0.63 0.42 0.63 0.41 0.95 
Child gender 0.76 0.97 0.48 0.81 0.71 0.98 N/A N/A 
Parent education 0.61 0.40 0.36 0.46 0.52 0.51 0.75 0.91 
Parent age 0.54 0.77 0.31 0.81 0.59 0.76 0.28 0.82 
Median income 0.76 0.61 0.96 0.59 0.75 0.73 0.83 0.97 
No. of CAN reports 0.54 0.93 0.36 0.88 0.44 0.94 0.17 0.64 
Type of maltreatment 0.66 0.79 0.83 0.84 0.68 0.82 0.96 0.98 
Age at service initiation <.01 0.80 <.01 0.71 <.01 0.73 0.02 0.87 
Substantiation <.01 0.94 <.01 0.85 <.01 0.98 <.01 0.92 
Single FC service  <.01 0.83 <.01 0.84 <.01 0.74 <.01 0.92 
Multiple FC service 0.12 0.61 0.18 0.83 0.20 0.59 0.20 0.49 
AFDC prior to place 0.46 0.71 0.63 0.62 0.40 0.75 0.43 0.95 
Parental mh Tx prior to place 0.04 0.94 0.04 0.95 0.03 0.81 0.06 0.92 
 
 
 
 
 
 
 
 
 
 
 
 
 56 
 
Cox regression model (full sample): Foster care only vs. FPS only  
Among the problem behaviors examined, only a record of runaway was associated with 
foster care as compared to FPS only. Children placed in foster care were more likely to 
have official documentation of running away from home than the FPS only group 
(HR=2.13, p=0.004). Having a single episode of FCS during or following foster care 
offset this risk (HR=0.40, p=0.002). FCS during or after foster care decreased risk for 
juvenile delinquency (single FCS, HR=0.56, p=0.0001; multiple FCS, HR=0.53, 
p=0.001) (Table 4.7).  
 
Table 4.7 Estimated effects of foster care placement on problem behavior (full sample) 
Problem behavior / variables Hazard ratio P value 
Juvenile delinquency    
Foster care placement 1.02 0.83 
Single FCS during/after service 0.56 0.0001 
Multiple FCS during/after service 0.53 0.001 
Runaway   
Foster care placement 2.13 0.004 
Single FCS during/after service 0.40 0.002 
Multiple FCS during/after service 0.68 0.23 
Truancy   
Foster care placement 0.57 0.11 
Single FCS during/after service 0.51 0.06 
Multiple FCS during/after service  0.72 0.45 
Teen pregnancy    
Foster care placement 1.46 0.15 
Single FCS during/after service 0.57 0.05 
Multiple FCS during/after service  1.03 0.91 
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Analysis Group 2.2 (older sample): Foster care only vs. FP service only 
Among children aged four and over at first service, four covariates were 
imbalanced prior to matching: substantiation of first maltreatment report, single FCS, 
child’s mental health service record, and special education were significantly different. 
The imbalance disappeared after matching using a weight variable (Table 4.8). 
 
Table 4.8 P-values of matched samples: foster care only vs. FP service only (older sample) 
Problem behavior 
(Comparison/Treatment) 
Delinquency 
(n=399/273) 
Runaway 
(n=394/250) 
Truancy 
(n=393/261) 
Pregnancy 
(n=180/118) 
Variables Before 
match 
After 
match 
Before 
match 
After 
match 
Before 
match 
After 
match 
Before 
match 
After 
match 
Child race 0.36 0.71 0.36 0.86 0.34 0.80 0.22 0.54 
Child gender 0.75 0.76 0.43 0.76 0.73 0.69 N/A N/A 
Parent education 0.98 0.93 0.67 0.86 0.91 0.88 0.68 0.83 
Parent age 0.90 0.89 0.59 0.88 0.97 0.93 0.72 0.93 
Median income 0.42 0.90 0.51 0.97 0.38 0.90 0.99 0.34 
No. of CAN reports 0.54 0.96 0.71 0.99 0.68 0.86 0.45 0.47 
Type of maltreatment 0.36 0.99 0.60 0.99 0.40 0.99 0.90 0.95 
Age at service initiation 0.18 0.88 0.05 0.84 0.15 0.91 0.21 0.89 
Substantiation <.01 0.56 <.01 0.54 <.01 0.69 <.01 0.83 
Single FC service  0.01 0.94 <.01 0.93 <.01 0.94 0.01 0.86 
Multiple FC service 0.06 0.92 0.09 0.99 0.12 0.94 0.17 0.42 
AFDC prior to place 0.56 0.82 0.66 0.95 0.48 0.85 0.74 0.67 
Parental mh Tx prior to place 0.11 0.92 0.12 0.90 0.10 0.71 0.16 0.92 
Mental health Tx for child 0.04 0.86 0.07 0.98 0.04 0.80 0.88 0.73 
Special education <.01 0.74 <.01 0.81 <.01 0.79 0.06 0.88 
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Cox regression model (older sample):  Foster care only vs. FPS only  
Compared to FPS only, the foster care only group had a moderate increase in risk 
of juvenile delinquency (HR=1.38, p=0.02) and substantial increase in risk of runaway 
(HR=2.15, p=0.007) after controlling FCS, child’s mental health service and special 
education (Table 4.9). For delinquency, there was increased risk for children who had a 
record of MH treatment following first service (HR=1.88, p=0.001). In the models of 
delinquency and runaway, a single episode of FCS during or following placement 
decreased the risk of the problem behavior.  
 
Table 4.9 Estimated effects of foster care placement on problem behavior (older sample) 
Problem behavior / variables Hazard ratio P value 
Juvenile delinquency    
Foster care placement 1.38 0.02 
Single FCS during/after service 0.67 0.01 
Multiple FCS during/after service 0.53 0.002 
MH Tx for child during/after service 1.88 0.001 
Special education during/after service 1.21 0.23 
Runaway   
Foster care placement 2.15 0.007 
Single FCS during/after service 0.43 0.005 
Multiple FCS during/after service 0.67 0.23 
Special education during/after service 1.73 0.07 
Truancy   
Foster care placement 0.62 0.20 
Single FCS during/after service 0.58 0.13 
Teen pregnancy    
Foster care placement 1.51 0.13 
Single FCS during/after service 0.55 0.055 
Multiple FCS during/after service 0.89 0.76 
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Research question 2: 
Next, among children placed in foster care, characteristics of foster care were 
examined to see if such factors were associated with later problem behaviors. Foster care 
factors affecting problem behavior were examined for full (birth to 17) and older (4-17) 
samples. For ease of presentation the full sample is designated as FS and the older sample 
is designated as OS when discussing statistical results in the text. Bivariate survival 
analyses were conducted to examine the association between independent and outcome 
variables. Variables with significant bivariate results were included in the multivariate 
models.  For ease of interpretation across problem behaviors, child demographic 
variables (gender, age at placement, race) were retained in the model regardless of 
statistical significance. Similar to research question 1, cases with the following 
characteristics were excluded: (1) youth who were reported for a problem behavior prior 
to foster care placement [2 cases of juvenile delinquency model (full model)], (2) youth 
who had less than one year between exit from foster care and either end of study or 
turning age 18 [95 cases], (3) who stayed in foster care for less than three days [44 cases], 
and (4) youth who left the study area before reaching age 14 [26 cases]. Because of the 
first issue listed above, sample size varies by the problem behavior. 
Juvenile delinquency 
Bivariate analysis Slightly over 35 % of children in the full sample (39.7% of 
children in the older sample) had court petitions for juvenile delinquency after their first 
foster care spell. Table 4.10 displays results from bivariate survival analyses. Variables 
followed by N/A could not be examined for that sample group.   
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Male children were more likely to have court petitions for delinquent behavior 
than female children (Full Sample (FS)9 41% vs. 28%; Older Sample (OS)10
Foster care placement due to CAN was associated with significantly lower risk of 
juvenile delinquency than foster care placement due to non-CAN reasons (FS: 34% vs. 
41%; OS: 37% vs. 47%). Non-CAN reasons are collapsed from 12 original categories 
(e.g., voluntary placement by parents, re-entry into care after disruption, parent’s 
imprisonment, and parent’s illness/death). Children whose longest placement was in a 
residential treatment home had the highest delinquency rates (FS: 50%; OS: 52%), while 
children staying in licensed foster care homes (FS: 26%) or relative home (OS: 25%) as 
the longest placement type had the lowest rates. Length of stay during the first foster care 
spell was a significant risk factor of juvenile delinquency. Children staying less than one 
week (FS: 43%) or between three and six months (OS: 51%) had the highest delinquency 
rates, while those staying between one week and two months had the lowest rates (FS: 
30%; OS: 34%). Children whose sole placement was in a treatment setting were at the 
highest risk of delinquency following exit (FS: 53%; OS: 56%). Children with three 
: 46% vs. 
32%). Children entering foster care age 11 or older had the highest rate in both full and 
older sample (FS & OS: 48%). No characteristics of caregivers or community were 
significantly associated with juvenile delinquency. With regard to child maltreatment 
report characteristics, number of CAN reports prior to placement was associated with 
increased risk of juvenile delinquency. For the older sample, entering foster care before 
ASFA was associated with a higher likelihood of delinquent behavior. 
                                                 
9 FS stands for Full Sample. 
10 OS stand for Restricted Sample. 
 61 
 
placements had the lowest rates of juvenile delinquency (FS: 27%; OS: 27%), those with 
four or more placements had the highest rates (FS: 44%; OS: 47%).  
Children without FCS had higher delinquency rates than children who received 
FCS (FS: 56%; OS: 76%). Children with a single episode of FPS during placement had 
the lowest rates of delinquency (FS & OS: 31%) while children with multiple FPS spells 
after placement had the highest rates (FS: 46%; OS: 57%). 
Neither participation in AFDC/TANF program nor the parent’s mental health 
service record was associated with the risk of juvenile delinquency. Both children’s 
mental health service record and special education record were significant risk factors. 
Children who received mental health services (49% vs. 38%) or special education (53% 
vs. 34%) had higher risk than children who did not participated in any services. 
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Table 4.10 Proportion of juvenile delinquency and bivariate survival analyses 
Variable Value 0-17 yrs at exit from 1st spell 4-17 yrs at exit from 1st spell 
    Total Delin. 𝜒𝜒2 P Total Delin. 𝜒𝜒2 p 
n=628 35% n=501 39% 
Child                   
Child race Black  480 37 0.4 0.52 379 41 0.24 0.62 
White and other 148 30 122 34 
Child gender Female 282 28 12.27 <.01 225 32 12.27 <.01 
Male 346 41 276 46 
Age at 
placement 
3 or younger 127 17 188.5 <.01 N/A N/A 99.38 <.01 
Between 4 and 10 270 33 270 33 
11 or more 231 48 231 48 
Infant risk No risk 532 36 0.27 0.59 424 40 0.08 0.76 
Serious risk 96 32 77 36 
Caregiver              
Caregiver was 
in foster care 
Yes 28 36 0.37 0.53 19 42 0.11 0.73 
No 600 35 482 40 
Caregiver 
education 
HS or higher 252 31 1.60 0.20 204 36 1.34 0.24 
No HS 376 38 297 42 
Caregiver age 
at child’s birth 
18 or older 558 35 0.87 0.34 441 40 0.006 0.93 
Less than 18 70 40 60 40 
Neighborhood           
Median 
income 
$30,000 or over 185 31 1.18 0.27 149 36 0.65 0.41 
<$30,000 443 37 352 41 
% HS 
education 
75% or more 100 27 2.5 0.11 79 33 0.83 0.36 
<75% HS 528 37 422 41 
Maltreatment           
Number of 
reports prior 
to placement 
1 243 34 15.67 <.01 159 42 2.32 0.31 
2 117 35 93 41 
3 or more 268 36 249 36 
Report type 
prior to 
placement 
Mixed 35 40 1.94 0.58 31 45 1.7 0.63 
Neglect 379 34 289 38 
Physical abuse 177 38 148 43 
Sexual abuse 37 30 33 33 
First report 
substantiated 
No 393 34 0.02 0.87 325 38 0.1 0.74 
Yes 235 37 176 43 
Policy          
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ASFA Entry to FC after 
Entry to FC before 
N/A    187 36 8.1 <.01 
  314 42 
Foster care             
Placement 
reason 
CAN 486 34 9.88 <.01 382 37 14.38 <.01 
Other  142 41 119 47 
Longest 
placement 
Emergency home 82 39 79.6 <.01 62 45 55.4 <.01 
Foster home 129 26 95 32 
Non-license foster 167 29 126 34 
Others 30 43 22 45 
Relative 71 27 52 25 
Residential Tx 149 50 144 52 
Length of stay Less than 1 week 129 43 9.04 0.02 104 47 9.27 0.02 
1week – 2months 125 30 90 34 
3 – 6 months 66 42 55 51 
7 months or more 308 32 252 36 
Placement 
pattern 
All Tx place 112 53 52.42 <.01 103 56 50.51 <.01 
All Non-Tx place 396 31 297 35 
Non-Tx to Tx 52 31 48 33 
Tx to Non-Tx 68 35 53 42 
No. of 
placement 
1-2 434 35 28.82 <.01 337 41 22.58 <.01 
3 94 27 74 27 
4 or more 100 44 90 47 
No. of spell 1 425 31 5.5 0.06 345 41 4.18 0.12 
2 157 39 128 64 
3 or more 46 61 28 54 
Exit type Home/kin/guardian 592 35 0.01 0.88 471 40 0.31 0.57 
Others 36 33 30 40 
In-home service           
FC service 
pattern 
No  FC service 45 56 25.32 <.01 29 76 25.88 <.01 
Single & prior to  79 42 71 45 
Multi & prior to  111 36 104 37 
Single & during  157 36 128 40 
Multi & during  58 28 44 30 
Single & after  109 26 76 33 
Multi & after place 69 33 49 37 
Length of FC 
service 
No FC service 45 56 12.05 <.01 29 76 19.45 <.01 
1 to 2 years 124 27 97 30 
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3 to 6 years 113 34 96 39 
7 to 10 years 193 38 169 40 
11 or more years 153 33 110 39 
FP service 
pattern 
No  FP service 347 33 15.77 0.01 273 38 11.94 0.06 
Single & prior to  63 39 54 44 
Multi & prior to  51 46 49 42 
Single & during  55 31 45 31 
Multi & during  22 40 18 61 
Single & after  68 33 48 38 
Multi & after place 22 46 14 57 
Length of FP 
service 
No FP service 347 32 1.38 0.49 273 38 0.36 0.83 
42 or less days 219 38 174 43 
43 or more days 62 40 54 41 
Unserved Served 579 34 1.41 0.23 462 39 0.55 0.45 
Unserved 49 45 39 46 
Cross-sector service          
AFDC No 63 37 1.67 0.43 56 41 0.52 0.76 
Prior to care 543 35 431 39 
During/after care 22 32 14 43 
Parent mental 
health Tx 
No 470 34 2.43 0.29 375 38 3.84 0.14 
Prior to care 148 40 117 47 
During/after care 10 10 9 11 
Child mh Tx  No   
N/A 
N/A 
      415 38 25.32 <.01 
Prior to care 55 49 
During/after care 31 48 
Special 
education 
No  
N/A 
N/A 
      319 34 15.38 <.01 
Prior to care 93 45 
During/after care 89 53 
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Cox regression Variables for the Cox regression model were selected based on 
the significance of association in the bivariate analyses. For ease of interpretation across 
problem behaviors, child demographic variables were retained in the model regardless of 
statistical significance (see Table 4.11).  A significant Wald (sandwich) χ2 suggested that 
the variables in the model were important in explaining the risk of juvenile delinquency 
(FS: χ2 =292.8243, df=24, p<.0001; OS: χ2 =228.33, df=25, p<.0001).  
As in the bivariate analyses, child’s gender and age at placement were significant 
risk factors of juvenile delinquency. Female children had lower rates of delinquency than 
male children (FS: HR=0.55, p<.0001; OS: HR=0.59, p=0.001). While children aged 
three or younger at placement had lower delinquency rates than children entering foster 
care between age four and 10 (FS: HR=0.23, p<.0001), children who were age 11 or 
older were at greater risk of juvenile delinquency than a comparison group (FS: 
HR=4.88, p<.0001; OS: HR=4.66, p<.0001). Children whose caregivers did not graduate 
high school by the start of the study had higher risk of petitions for juvenile delinquency 
(FS: HR=1.44, p=0.01; OS: HR=1.41, p=0.02). No neighborhood characteristics or 
maltreatment report characteristics were significant.  
Children entering foster care due to CAN had lower rates of delinquency than 
children entering foster for non-CAN reasons (OS: HR=0.68, p=0.03). Children staying 
in foster care between one week to two months had significantly lower likelihood of 
delinquency than children staying less than one week (FS: HR=0.60, p=0.01; OS: 
HR=0.56, p=0.01). Children moving from non-treatment to non-treatment setting had 
significantly lower delinquency rates that children moving from treatment to treatment 
setting (FS: HR=0.51, p=0.0001; OS: HR=0.48, p=0.0002). Four or more placements was 
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associated with significantly higher risk than one or two placements (FS: HR=1.81, 
p=0.002; OS: HR=1.69, p=0.008). Two or more foster care spells were associated with 
lower likelihood of delinquency than single foster care (FS: HR=0.64, p=0.007). 
Regardless of service initiation time and frequency, receipt of FCS was associated with 
lower risk of juvenile delinquency compared to children who had no FCS. Participation 
in multiple FPS spells during or after foster care placement was associated with higher 
risk than no FPS (FS: HR=1.78, p=0.01). 
Caregiver record of mental health or substance abuse treatment prior to foster care 
placement was associated with higher risk of delinquency (FS: HR=1.51, p=0.009; OS: 
HR=1.69, p=0.001), but a record during or after foster care was not significant. In the 
older sample, children’s special education was a significant risk factor of juvenile 
delinquency: participation of special education during/after foster care was associated 
with higher risk of delinquency behavior (OS: HR=1.61, p=0.01). 
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Table 4.11 Cox regression models for juvenile delinquency 
Variable Value Full Older 
  0-17 yrs (N=628) 4-17 yrs (N=501) 
  HR p HR p 
Child characteristics      
Child race Non-Black^ 
Black 
 
1.32 
 
0.10 
 
1.36 
 
0.09 
Child gender Male^ 
Female 
 
0.55 
 
<.0001 
 
0.59 
 
0.001 
Age at placement 3 or younger  
Between 4 and 10^ 
11 or more 
0.23 
 
4.88 
<.0001 
 
<.0001 
N/A 
 
4.66 
N/A 
 
<.0001 
Caregiver characteristics      
Caregiver education High school or higher^ 
No high school 
 
1.44 
 
0.01 
 
1.41 
 
0.02 
Placement characteristics      
Placement reason Non-CAN^ 
CAN 
 
0.74 
 
0.08 
 
0.68 
 
0.03 
Length of stay Less than 1 week^ 
1week – 2months 
3 – 6 months 
7 months or more 
 
0.60 
1.05 
0.96 
 
0.01 
0.82 
0.87 
 
0.56 
1.15 
0.98 
 
0.01 
0.54 
0.95 
Placement pattern All Tx place^ 
All Non-Tx place 
Mixed11
 
 
0.51 
0.67 
 
0.0001 
0.07 
 
0.48 
0.73 
 
0.0002 
0.18 
No. of placement 1-2^ placements 
3 placements 
4 or more placements 
 
0.83 
1.81 
 
0.45 
0.002 
 
0.72 
1.69 
 
0.21 
0.008 
No. of spell 1 spell^ 
2 or more spells 
 
0.64 
 
0.007 
 
0.79 
 
0.17 
Child welfare service      
FC service pattern No  FC service^ 
Single & prior to place 
Multi & prior to place 
Single & during/after place 
 
0.52 
0.42 
0.42 
 
0.009 
0.0007 
<.0001 
 
0.47 
0.38 
0.42 
 
0.005 
0.0003 
0.0002 
                                                 
11 Mixed placement patter refers to the pattern either moving from treatment to non-treatment setting or 
moving from non-treatment to treatment setting. 
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Multi & during/after place 0.42 0.0003 0.37 0.0002 
FP service pattern No  FP service^ 
Single & prior to place 
Multi & prior to place 
Single & during/after place 
Multi & during/after place 
 
1.21 
1.42 
1.07 
1.78 
 
0.43 
0.15 
0.70 
0.01 
 
1.30 
1.30 
0.92 
1.46 
 
0.29 
0.29 
0.71 
0.14 
Cross-sector service      
Parent mental health Tx No  service^  
Prior to foster care 
During/after foster care 
 
1.51 
0.19 
 
0.009 
0.15 
 
1.69 
0.23 
 
0.001 
0.20 
Special education No  service^  
Prior to foster care 
During/after foster care 
 
N/A 
N/A 
  
1.22 
1.61 
 
0.34 
0.01 
^: Reference group 
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Runaway 
Bivariate analysis Overall, 10% of children had records of at least one runaway 
episode after exit from their first foster care spell. Table 4.12 displays the proportion of 
children reported for runaway and Log-rank 𝝌𝝌2 statistics. While a child’s gender or race 
was not a significant risk factor of runaway, child age at placement was a significant risk 
factor: age three or younger at placement had lower rates than age between four and 10 
(FS: 2% vs. 10%), and age 11 or older had a higher rate than the reference group (FS: 15% 
vs. 10%; OS: 15% vs. 10%). No caregiver characteristics were significantly associated 
with runaway. Median income over $30,000 in census tract was a significant risk factor 
of runaway (FS: 14% vs. 9%), but the same variable was barely significant for the sample 
restricted to older children (OS: 16% vs. 11%, p=0.07). Maltreatment type was a 
significant risk factor: sexual abuse had exceptionally higher rates than other type of 
maltreatment (FS: 82% vs. 2% of neglect; OS: 62% vs. 3% of neglect).  
With regard to foster care placement characteristics, the type of foster care was a 
significant risk factor: placement in a residential treatment home had the highest rate of 
runaway (FS: 19%; OS: 20%), and placement in a relative home had the lowest rate (FS: 
6%; OS: 6%). The placement pattern was a significant risk factor: non-treatment setting 
for both first and last placement had the lowest runaway rate (FS: 8%; OS: 9%), and 
treatment setting for both first and last placement had the highest runaway rate (FS: 21%; 
OS: 24%). While one or two placements had the lowest rates of runaway (FS: 9%; OS: 
11%), three placements had the highest rates (FS: 15%; OS: 16%). Multiple foster care 
spells were associated with increased risk of runaway: three or more spells had the 
highest rate (FS: 17%; OS: 26%). Reunification with family or going to kinship at exit 
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was associated with lower risk than another exit type (FS: 9% vs. 27%; OS: 11% vs. 
33%). Children without FC service had a higher risk of runaway than those who received 
FCS. Neither child mental health services nor special education was a significant risk 
factor.   
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Table 4.12 Proportion of runaway and bivariate survival analyses 
Variable Value 0-17 yrs at exit from 1st spell 4-17 yrs at exit from 1st spell 
    Total Run. 𝜒𝜒2 p Total Run. 𝜒𝜒2 p 
n=596 10% n=469 12% 
Child                   
Child race Black  458 10 0.25 0.61 357 12 0.13 0.71 
White and other 138 11 112 13 
Child gender Female 265 11 0.01 0.91 208 13 0.02 0.87 
Male 331 10 261 12 
Age at 
placement 
3 or younger 127 2 55.12 <.01 NA N/A 29.7 <.01 
4-10 267 10 267 10 
11 or more 202 15 202 15 
Infant risk No risk 500 11 0.75 0.38 392 13 1.14 0.28 
Serious risk 96 7 77 8 
Caregiver              
Caregiver’s 
foster care 
Yes 28 4 1.68 0.19 19 5 1.08 0.29 
No 568 11 450 13 
Caregiver 
education 
HS or higher 238 10 0.00 0.99 190 12 0.02 0.87 
No HS 358 10 279 13 
Caregiver 
age  
18 or older 533 10 0.05 0.81 416 13 0.08 0.76 
Less than 18 63 10 53 11 
Neighborhood           
Median 
income 
$30,000 or over 172 14 4.05 0.04 136 16 3.2 0.07 
<$30,000 424 9 333 11 
% HS 
education 
75% or more 94 14 1.60 0.20 73 16 1.81 0.17 
<75% HS 502 10 396 12 
Maltreatment report           
Number of 
CAN report 
1 237 12 2.28 0.31 153 19 1.66 0.43 
2 109 7 85 9 
3 or more 250 10 231 10 
Report type  Mixed 34 9 13.39 <.01 30 10 13.99 <.01 
Neglect 367 2 277 3 
Physical abuse 162 15 133 18 
Sexual abuse 33 82 39 62 
Substantiated No 368 8 1.95 0.16 300 10 2.33 0.12 
Yes 228 13 169 17 
Policy             
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ASFA Entry to FC after 
Entry to FC before 
N/A    171 11 3.65 0.05 
N/A  298 13 
Foster care placement          
Placement 
reason 
CAN 468 10 0.26 0.6 364 12 0.38 0.53 
Other  128 10 105 12 
Longest 
placement 
Emergency home 82 7 31.8 <.01 62 10 25.77 <.01 
Foster home 128 10 94 13 
Non-license foster 163 7 122 8 
Others 30 13 22 18 
Relative 71 6 52 6 
Residential Tx 122 19 117 20 
Length of 
stay 
Less than 1 week 127 11 0.15 0.98 102 13 0.75 0.85 
1week – 2months 123 13 88 17 
3 – 6 months 63 10 52 12 
7 months or more 283 9 227 11 
Placement 
pattern 
All Tx place 94 21 31.09 <.01 85 24 30.74 <.01 
All Non-Tx place 395 8 296 9 
Non-Tx to Tx 44 11 40 13 
Tx to Non-Tx 63 10 48 13 
No. of 
placement 
1-2 423 9 7.4 0.02 326 11 6.06 0.04 
3 87 15 67 16 
4 or more 86 12 76 13 
No. of spell 1 383 7 8.72 0.01 306 8 10.79 <.01 
2 160 16 129 19 
3 or more 53 17 34 26 
Exit type Home/kin/guardian 563 9 13.34 <.01 442 11 15.18 <.01 
Others 33 27 27 33 
In-home service      0    
FC service 
pattern 
No  FC service 36 31 18.68 <.01 19 47 26.98 <.01 
Single & prior to  74 8 66 8 
Multi & prior to  101 12 94 13 
Single & during  146 5 117 7 
Multi & during  56 11 42 14 
Single & after  108 8 75 12 
Multi & after  75 12 56 16 
Length of FC 
service 
No FC service 36 31 19.95 <.01 19 47 31.57 <.01 
1 to 2 years 121 4 94 5 
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3 to 6 years 108 6 92 5 
7 to 10 years 187 10 163 12 
11 or more years 144 14 101 20 
FP service 
pattern 
No  FP service 324 12 12.47 0.05 250 15 11.72 0.06 
Single & prior to  56 11 47 13 
Multi & prior to  49 10 47 9 
Single & during  55 2 45 2 
Multi & during  22 23 18 28 
Single & after  70 4 49 6 
Multi & after place 20 10 13 15 
Length of FP 
service 
No FP service 324 12 3.07 0.21 250 15 4.22 0.12 
42 or less days 212 8 166 10 
43 or more days 60 7 53 8 
Cross-sector service           
AFDC No 59 14 1.54 0.46 52 15 1.37 0.50 
Prior to care 515 10 403 12 
During/after care 22 9 14 7 
Parent mh Tx No 446 10 0.17 0.91 351 12 0.12 0.93 
Prior to care 142 10 111 13 
During/after care 8 13 7 14 
Child mh Tx  No  
N/A 
N/A 
      397 12 5.21 0.07 
Prior to care 44 16 
During/after care 28 14 
Special 
education  
No  
N/A 
N/A  
      295 12 1.37 0.50 
Prior to care 88 11 
During/after care 86 16 
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Cox regression Table 4.13 displays the results for the Cox regression model of 
official record of runaway. A significant Wald (sandwich) χ2 for the full and older model 
indicates overall model fit (FS: χ2 =113.90, df=18, p<.0001; OS: χ2 =102.69, df=17, 
p<.0001). Child age at placement was a significant risk factor: three or younger at 
placement had lower rates of runaway than placement age between four and 10 (FS: 
HR=0.06, p=0.0003), and age 11 or older was associated with greater risk of runaway 
than age between five and 10 (FS: HR=4.39, p<.0001; OS: HR=4.69, p<.0001).   
Children originally living in census tracts with a median income $30,000 or more 
were significantly more likely to run away from home (FS: HR=2.08, p=0.02). Sexual 
abuse prior to foster care entry was associated with a higher risk of runaway than other 
types of maltreatment (FS: HR=2.59, p=0.03; OS: HR=2.84, p=0.02). Staying only in a 
non-treatment setting (FS: HR=0.23, p<.0001; OS: HR=0.20, p<.0001) or mixed settings 
(FS: HR=0.37, p=0.02; OS: HR=0.39, p=0.03) was associated with significantly lower 
risk than staying on in a treatment setting. Three placements were associated with higher 
risk than one or two placement (FS: HR=2.67, p=0.007; OS: HR=2.44, p=0.02), but four 
or more placements did not differ from those with only one or two placements. Multiple 
spells in foster care were associated with higher risk of runaway.  
In terms of in-home child welfare services, any kind of FCS participation was 
associated with lower risk of runaway than no FCS. Participation in FPS During/after 
foster service also was associated with lower risk than no FPS (FS: HR=0.47, p=0.03; OS: 
HR=0.48, p=0.04). No other caregiver or child service variables were significant risk 
factors of runaway.  
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Table 4.13   Cox regression models for runaway 
Variable Value Full Older 
  0-17 yrs (N=597) 4-17 yrs (N=329) 
  HR P HR p 
Child characteristics      
Child race Non-Black^ 
Black 
 
1.68 
 
0.10 
 
1.71 
 
0.08 
Child gender Male^ 
Female 
 
0.88 
 
0.67 
 
0.84 
 
0.58 
Age at placement 3 or younger 
Between 4 and 10^ 
11 or more 
0.06 
 
4.39 
0.0003 
 
<.0001 
N/A 
 
4.69 
N/A 
 
<.0001 
 Census tract characteristics     
Median income <$30,000^ 
$30,000 or over 
 
2.08 
 
0.02 
 
1.86 
 
0.05 
 Maltreatment characteristics     
Report type prior to 
placement 
Others^ 
Sexual abuse 
 
2.59 
 
0.03 
 
2.84 
 
0.02 
Placement characteristics     
Placement pattern All Tx place^ 
All Non-Tx place 
Mixed 
 
0.23 
0.37 
 
<.0001 
0.02 
 
0.20 
0.39 
 
<.0001 
0.03 
No. of placement 1-2 placements^  
3 placements 
4 or more placements 
 
2.67 
1.53 
 
0.007 
0.26 
 
2.44 
1.56 
 
0.02 
0.25 
No. of spell 1 spell^ 
2 spells 
3 or more spells 
 
2.17 
2.37 
 
0.01 
0.04 
 
2.25 
2.53 
 
0.01 
0.03 
Child welfare service      
FC service pattern  
 
No  FC service^ 
Single & prior to foster care 
Multi & prior to foster care 
Single & during/after place 
Multi & during/after place 
 
0.11 
0.16 
0.09 
0.18 
 
0.0005 
0.0002 
<.0001 
<.0001 
 
0.10 
0.17 
0.09 
0.19 
 
0.0003 
0.0006 
<.0001 
0.0002 
First FP service No^ 
Prior to foster care 
During/after foster care 
 
0.82 
0.47 
 
0.59 
0.03 
 
0.80 
0.48 
 
0.56 
0.04 
^: Reference group 
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Teen pregnancy 
Bivariate analysis Of 265 female children, 64 children had hospital care for 
pregnancy after a first foster care exit and before age 18. The Log-rank 𝝌𝝌2 statistics for 
bivariate analyses can be found in Table 4.14. Similar to juvenile delinquency and 
runaway, age at placement was a significant risk factor, and the variable had the same 
pattern: the youngest group had lower rate (FS: 2%), and oldest group had higher rate (FS 
& OS: 44%) than reference group (age 4-10; FS & OS: 19%). No caregiver or 
community characteristics were significant. Maltreatment type prior to placement was a 
significant risk factor: physical abuse had the highest rate (FS: 37%; OS: 46%) while 
neglect had the lowest rate (FS: 18%; OS: 23%).  
Placement in a residential treatment home (FS: 35%) and emergency home (OS: 
48%) were associated with the highest rate of teen pregnancy. A non-treatment setting for 
both first and last placement had the lowest teen pregnancy rate (FS: 22%; OS: 28%), and 
moving from non-treatment to treatment settings was associated with the highest rate (FS: 
43%; OS: 47%). Females with four or more placements had the highest rate (FS: 34%; 
OS: 38%). No characteristics of in-home or cross-sector service were significantly 
associated with teen pregnancy. 
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Table 4.14 Proportion of teen pregnancy and bivariate survival analyses 
Variable Value 0-17 yrs at exit from 1st spell 4-17 yrs at exit from 1st spell 
    Total Preg 𝜒𝜒2 P Total Preg 𝜒𝜒2 p 
n=265 24% n=208 30% 
Child                   
Child race Black  205 26 1.25 0.26 159 33 1.11 0.29 
White and other 60 17 49 20 
Age at 
placement 
3 or less 57 2 113 <.01 N/A N/A 65.8 <.01 
4 - 10^ 118 19 118 19 
11 or more 90 44 90 44 
Infant risk No risk 219 25 0.19 0.66 173 31 0.004 0.94 
Serious risk 46 22 35 29 
Caregiver    0        
Caregiver was 
in foster care 
Yes 16 38 0.57 0.44 12 25 0.70 0.40 
No 249 24 196 31 
Caregiver 
education 
HS or higher 107 21 1.32 0.24 79 29 0.39 0.52 
No HS 158 26 129 31 
Caregiver age 
at child’s 
birth 
18 or older 232 24 0.05 0.80 178 31 0.15 0.69 
Less than 18 33 24 30 27 
Neighborhood           
Median 
income 
$30,000 or over 80 20 0.85 0.35 64 25 0.76 0.38 
<$30,000 185 26 144 33 
% HS 
education 
75% or more 45 22 0.29 0.58 33 30 0.01 0.90 
<75% HS 220 25 175 30 
Maltreatment report            
Number of 
reports prior 
to placement 
1 115 28 1.15 0.56 79 38 1.43 0.48 
2 46 31 37 38 
3 or more 104 19 92 21 
Report type 
prior to 
placement 
Mixed 15 33 9.43 0.02 13 38 12.55 <.01 
Neglect 154 18 117 23 
Physical abuse 71 37 57 46 
Sexual abuse 25 20 21 24 
Substantiated No 150 19 2.47 0.11 120 23 3.41 0.06 
Yes 115 31 88 41 
Policy             
ASFA Entry to FC after  N/A    73 18 0.04 0.83 
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Entry to FC before N/A  135 37 
Foster care            
Placement 
reason 
CAN 209 25 0.05 0.81 163 32 0.01 0.90 
Other  56 20 45 24 
Longest 
placement 
Emergency home 31 32 23.78 <.01 21 48 19.55 <.01 
Foster home 64 14 46 20 
Non-license foster 75 21 56 27 
Others 11 27 9 33 
Relative 32 25 26 31 
Residential Tx 52 35 50 36 
Length of stay Less than 1 week 66 30 1.47 0.68 54 37 1.09 0.77 
1week – 2months 54 24 39 33 
3 – 6 months 28 18 23 22 
7 months or more 117 22 92 27 
Placement 
pattern 
All Tx place 36 28 13.71 <.01 33 30 13.12 <.01 
All Non-Tx place 185 22 139 28 
Non-Tx to Tx 21 43 19 47 
Tx to Non-Tx 23 22 17 29 
No. of 
placement 
2-Jan 182 21 12.17 <.01 139 27 10.16 <.01 
3 48 27 37 35 
4 or more 35 34 32 38 
No. of spell 1 172 23 0.31 0.85 133 30 0.65 0.72 
2 70 24 57 28 
3 or more 23 30 18 39 
Exit type Home/kin/guardian 250 25 1.37 0.24 197 31 1.19 0.27 
Others 15 13 11 18 
In-home service            
FC service 
pattern 
No  FC service 23 26 4.41 0.62 14 43 4.92 0.55 
Single & prior to  28 25 24 29 
Multi & prior to  44 25 38 29 
Single & during  63 21 51 25 
Multi & during  21 24 19 21 
Single & after  57 21 38 32 
Multi & after place 30 33 24 42 
Length of FC 
service 
No FC service 23 26 1.71 0.78 14 43 2.78 0.59 
1 to 2 years 49 31 37 41 
3 to 6 years 49 16 38 21 
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7 to 10 years 77 25 69 28 
11 or more years 67 24 50 30 
FP service 
pattern 
No  FP service 152 22 3.89 0.69 118 28 4.09 0.66 
Single & prior to  22 27 15 40 
Multi & prior to  16 25 16 25 
Single & during  21 29 18 33 
Multi & during  8 50 6 67 
Single & after  36 22 29 28 
Multi & after place 11 18 6 33 
Length of FP 
service 
No FP service 152 22 0.41 0.81 118 28 0.24 0.88 
42 or less days 89 26 69 33 
43 or more days 24 29 21 33 
Unserved Served 241 23 0.75 0.38 189 30 0.09 0.75 
Unserved 24 33 19 37 
Cross-sector service          
AFDC No 30 30 0.77 0.37 26 35 0.29 0.58 
Yes 235 23 182 30 
Parent MH Tx No 68 28 0.24 0.63 152 29 0.02 0.87 
Yes 198 23 56 34 
Child MH Tx  No N/A 
N/A 
  
 
    188 25 0.95 0.32 
Yes 20 31 
Special 
education  
No N/A 
N/A 
      156 29 1.08 0.29 
Yes 52 35 
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Cox regression Table 4.15 displays Hazard Ratios and p values from the 
multivariate model predicting teen pregnancy. The Wald (sandwich) χ2 for the full sample 
model of 75.83 (df=15, p<.0001) and older sample model of 74.32 (df=14, p<.0001) 
indicated adequate model fit. 
Children aged three or younger at time of first placement were significantly less 
likely to experience teen pregnancy (FS: HR=0.03, p=0.004) than children aged between 
four and 10 at foster care entry. Females aged 11 or older had considerably higher risk of 
teen pregnancy than the comparison group (FS: HR=8.88, p<.0001; OS: HR=8.94, 
p<.0001). A median income higher than $30,000 in the census tract of origin was 
associated with a lower risk of teen pregnancy (FS: HR=0.51, p=0.03; OS: HR=0.51, 
p=0.04).  
Neglect was associated with lower risk than other types of maltreatment (FS: 
HR=0.50, p=0.01; OS: HR=0.47, p=0.01). Four or more placements was associated with 
significantly higher risk than one or two placement (FS: HR=2.37, p=0.02; OS: HR=2.34, 
p=0.03). 
FCS initiation during (FS: HR=0.47, p=0.03; OS: HR=0.42, p=0.01) or after 
foster care (FS: HR=0.39, p=0.01; OS: HR=0.38, p=0.009) was associated with lower 
risk of teen pregnancy than no FCS or FCS prior to foster care. However, FPS initiation 
during foster care placement was associated with increased risk relative to no FPS (FS: 
HR=2.53, p=0.01; OS: HR=2.60, p=0.009). 
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Table 4.15 Cox regression models for teen pregnancy 
Variable Value Full Older 
  0-17 yrs (N=265) 4-17 yrs (N=208) 
  HR p HR p 
Child characteristics      
Child race Non-Black^ 
Black 
 
1.53 
 
0.29 
 
1.53 
 
0.31 
Age at placement 3 or less 
Between 4 and 10^ 
11 or more 
0.03 
 
8.88 
0.004 
 
<.0001 
N/A 
 
8.94 
N/A 
 
<.0001 
Neighborhood 
characteristics 
     
Median income <$30,000^ 
$30,000 or over 
 
0.51 
 
0.03 
 
0.51 
 
0.04 
Maltreatment 
characteristics 
     
Report type prior to 
placement 
Other type of CAN^ 
Neglect 
 
0.50 
 
0.01 
 
0.47 
 
0.01 
1st CAN report 
substantiated 
No^ 
Yes 
 
1.46 
 
0.13 
 
1.54 
 
0.09 
Placement characteristics      
Longest placement Foster and relative home^ 
Emergency/ residential Tx 
 
1.70 
 
0.06 
 
1.75 
 
0.06 
No. of placement 1-2 placement^ 
3 placements 
4 or more placements 
 
1.52 
2.37 
 
0.19 
0.02 
 
1.57 
2.34 
 
0.17 
0.03 
Child welfare service      
FC service No or FC prior to place^ 
During foster care 
After foster care 
 
0.47 
0.39 
 
0.03 
0.01 
 
0.42 
0.38 
 
0.01 
0.009 
FP service No^ 
Prior to foster care 
During foster care 
After foster care 
 
0.94 
2.53 
0.91 
 
0.87 
0.01 
0.80 
 
0.96 
2.60 
0.93 
 
0.93 
0.009 
0.85 
^: Reference group 
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Truancy 
The number of youth in this study with court records of truancy was very low 
(only 4% of children who entered care after age five) compared to prior studies. For 
example, English, Koudou-Giles, & Plocke (1994) reported 21 % with truancy in their 
sample. This is likely due to the fact that no other measures for truancy exist outside of 
juvenile court petitions. Petitions for status offenses (including all reasons) can vary 
radically by county. In St Louis City and County for 2005, status offenses made up only 
about 10% of juvenile court petitions for status or delinquency compared to over half in 
Boone County (Puzzanchera & Sickmund, 2008). Due to small event rates, multivariate 
analysis was not conducted.  
Bivariate analysis The proportion of children reported for truancy and Log-rank 
𝝌𝝌2 statistics are presented in Table 4.16. Children aged three or younger at placement had 
lower rates than children aged between four and 10 (FS: 2% vs. 3%), while children aged 
11 or older had the higher rate than a comparison group (FS & OS: 5% vs. 3%). Children 
who resided initially in census tracts with a median income lower than $30,000 had 
higher truancy rates (FS: 5% vs. 1%; OS: 6% vs. 1%).  
Children with a single spell in foster care had a higher rate (FS: 5%; OS: 6%) than 
those with multiple spells (FS: 1%; OS: 2%), but the practical difference is small. 
Compared to those who never had FPS, those whose FPS cases remained open 43 or 
more days had the highest truancy rate (FS: 4% vs. 10%). Children whose families 
participated in FCS had a lower truancy rate than the other group (FS: 3% vs. 10%; OS: 4% 
vs. 13%).  
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Table 4.16 Proportion of truancy and bivariate survival analyses 
Variable Value 0-17 yrs at exit from 1st spell 4-17 yrs at exit from 1st spell 
    Total Truan 𝜒𝜒2 p Total Truan 𝜒𝜒2 p 
n=616 3.7% n=489 4.2% 
Child                   
Child race Black  471 4 1.08 0.29 370 5 0.84 0.35 
White and other 145 2 119 3 
Child gender Female 274 4 0.02 0.88 217 4 0.41 0.52 
Male 345 4 272 5 
Age at 
placement 
3 or less 127 2 15.55 <.01 N/A N/A 8.57 <.01 
4 -10 269 3 269 3 
11 or more 220 5 220 5 
Infant risk No risk 523 4 0.06 0.80 425 4 0.46 0.49 
Serious risk 93 3 74 3 
Caregiver             
Caregiver 
education 
HS or higher 250 2 1.88 0.16 202 2 2.67 0.10 
No HS 366 5 287 6 
Caregiver 
age  
18 or older 547 4 0.11 0.73 430 4 0.10 0.74 
Less than 18 69 4 59 5 
Neighborhood           
Median 
income 
$30,000 or over 181 1 4.53 0.03 145 1 3.90 0.04 
<$30,000 435 5 344 6 
% HS 
education 
75% or more 97 2 0.89 0.34 76 3 0.63 0.42 
<75% HS 519 4 413 5 
Maltreatment report   0       0     
Number of 
reports  
1 242 4 0.07 0.78 158 6 0.79 0.37 
2 or more 374 3 331 3 
Report type  Neglect 376 3 0.25 0.61 280 4 0.28 0.59 
Others 246 4 209 5 
Substantiated No 389 3 1.56 0.21 321 3 2.08 0.14 
Yes 227 5 168 7 
Policy              
ASFA After  
Before 
N/A 
N/A 
     179 1 3.26 0.07 
310 6 
Foster care                
Placement 
reason 
CAN 478 4 1.66 0.19 374 5 1.35 0.24 
Other  138 1 115 2 
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Longest 
placement 
Residential Tx 255 2 1.03 0.30 222 3 1.17 0.27 
Foster/relative 361 5 267 6 
Length of 
stay 
< 3 months 276 3 2.60 0.10 209 4 1.32 0.24 
3 months+ 340 4 280 5 
Placement 
pattern 
All Tx place 108 3 0.63 0.72 99 3 0.91 0.63 
All Non-Tx  391 4 292 4 
Mixed 117 4 98 5 
No. of 
placement 
1-3 428 4 0.40 0.52 331 4 0.69 0.40 
4 or more 188 4 158 4 
No. of spell 1 396 5 6.13 0.01 319 6 4.84 0.02 
2 or more 220 1 170 2 
Exit type Home/kin 582 4 0.65 0.41 461 4 0.87 0.34 
Others 34 6 28 7 
In-home service          
First FC 
service 
No  FP service 30 7 0.90 0.63 14 14 2.91 0.23 
Prior to place  183 4 168 4 
During/after  403 3 307 4 
Length of FC 
service 
No FC service 32 6 1.63 0.44 16 13 2.94 0.22 
6 or less years 242 2 198 3 
7 or more years 342 4 275 5 
First FP 
service 
No  FP service 332 4 0.80 0.66 259 4 0.43 0.80 
Prior to place  114 4 103 5 
During/after  170 4 127 5 
Length of FP 
service 
No FP service 334 4 6.70 0.03 261 4 5.59 0.06 
42 or less days 220 2 174 3 
43 or more days 62 10 57 11 
Unserved Served 567 3 6.52 0.01 450 4 8.20 <.01 
Unserved 49 10 39 13 
Cross-sector service           
AFDC No 62 2 0.66 0.41 434 5 0.81 0.36 
Yes 554 4 55 2 
Parent MH 
Tx 
No 470 3 0.56 0.45 115 5 0.31 0.57 
Yes 146 5 374 4 
Child MH Tx  No N/A 
N/A 
      62 2 0.21 0.64 
Yes 427 5 
Special 
education  
No N/A 
N/A 
      83 2 0.21 0.64 
Yes 406 5 
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Chapter 5: Discussion & Implications 
This chapter discusses the results for research question 1 & 2 and their 
implications for policy, research, and practice. In addition, strengths and limitations of 
the study design, sample, and findings are discussed.  
Research question 1 
Results of analysis group 1, where foster care with FPS is compared to FPS only, 
and analysis group 2, where foster care only is compared to FPS only, may have different 
implications. In analysis group 1, both groups experienced FPS and one group 
additionally experienced foster care. In analysis group 2, children who entered foster care 
without FPS are compared to those with FPS only. Therefore, analysis findings are 
interpreted separately. A brief summary of findings by hypothesis is followed by 
discussion of the relevant literature. 
Analysis group 1: Foster Care and FPS vs. FPS only  
Hypothesis 1.1 Among children with histories of FPS, foster care placement is 
associated with a higher risk of problem behaviors (juvenile delinquency, truancy, 
runaway, and pregnancy) than FPS only. 
Support for this hypothesis was found only in the model restricted to children who 
entered care on or after age 4 (Analysis group 1.2), and only for delinquency and 
pregnancy. Further, increased risk for juvenile delinquency was only moderate (less than 
50% increased risk) and moderate to strong for teen pregnancy. A record of child mental 
health service during/after service was associated with an increased risk of juvenile 
delinquency only. While the hazard ratio was nearly twice the risk in the model of teen 
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pregnancy, the confidence interval was quite wide. Receipt of FCS in-home child welfare 
services offset the risk of all problem behaviors except truancy.  
Analysis group 2: Foster Care Only vs. FPS only  
Hypothesis 1.2 Children receiving foster care services only are at a greater risk 
of engaging in problem behavior than children receiving FPS only. 
Again, results partially support this hypothesis for certain outcomes. In both the 
full and restricted samples, children in the foster care only group had somewhat over two 
times the risk of a known episode of runaway. In the model of juvenile delinquency 
restricted to older children, children in the foster care only group were at a moderately 
higher risk of juvenile delinquency (about 38%). Similar to analysis grouping 1, some 
type of FCS record appeared to moderate the likelihood of poor outcomes with the 
exception of truancy. 
Synthesis 
Overall, there was some mixed support for the hypotheses that foster care 
outcomes would be worse than for in-home FPS comparisons. Further in this study, there 
were differences between children who enter foster care following FPS compared to the 
foster care only population. Few examinations of foster care and outcomes have had 
adequate comparisons and prior exploration of teen pregnancy, runaway and truancy for 
this population was unavailable. Thus, little comparative literature exists.  
Delinquency While prior studies of delinquency and foster care using in-home 
comparisons reported no effect of foster care (Runyan & Gould, 1985; Widom, 1991), 
these studies used different measures of delinquent outcomes, different types of 
comparison groups, and had subjects who entered foster care  before the advent of 
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modern permanency planning timelines. The present study’s results are more consistent 
with Doyle’s study (2007) which found a higher risk of juvenile delinquency. Again, 
however comparison is difficult since this was found only among those children placed in 
foster care who were less likely to be placed (what he calls the “marginal cases”). 
Findings of a higher risk of delinquency associated with foster care are also consistent 
with those of Jonson-Reid (2002b) in her study of youth incarceration.   
While it may appear counterintuitive that a record of mental health services was 
associated with increased risk of delinquency, it must be remembered that the measure 
used in this study did not capture quantity or quality of such services. Thus, this finding 
may more accurately reflect a proxy for mental health disorder. Jonson-Reid (2002b) also 
found higher rates of incarceration for youth with mental health records. Further research 
has linked certain forms of mental health disorders with increased risk of delinquency 
(Teplin, Abram, McClelland, Dulcan, & Mericle, 2002). 
Runaway Empirical studies regarding the association between foster care 
placement and runaway is limited to prevalence. The few studies on runaway that exist 
report a range of 24% to 78% of foster care youth runaway (Barth, 1990; English et al., 
1994; Scannapieco et al., 1995). This study had a lower rate of runaway, but the measure 
was restricted to official report of runaway, court petition or shelter use. Further, the data 
were not restricted to older youth in care. No prior study attempted to see if youth in 
foster care had higher or lower risk of runaway than comparable youth. In the present 
study this was the only risk behavior that found a consistently higher risk for subjects 
placed into foster care for the full and older samples, but was only found when comparing 
the foster care only group with the FPS only group.  
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Teen pregnancy No prior work could be found on teen pregnancy following an 
exit from care rather than emancipation from care. Although females in the foster 
care/FPS group had higher risk than the FPS only group, the confidence interval and low 
p-value suggest caution. Further work with a larger sample is needed to see if results 
remain consistent. Further this study was limited to pregnancy which was limited to 
females. Future work should include STDs or other measures of risky sexual behaviors to 
see if findings are similar for males. 
Truancy Finally, while findings regarding truancy seem counter to the high rates 
of school failure for foster youth reported in the literature (Blome, 1997; Burley & 
Halpern, 2001; Kortenkamp & Macomber, 2002), the sample size for the outcome was 
very small. Juvenile court practices regarding the formal processing of truancy cases vary 
radically from place to place (Puzzanchera & Sickmund, 2008).  In the study region, it is 
particularly rare for truancy cases to be formally processed. Thus, it is difficult to draw 
conclusions without also having school records to better capture the behavior. 
In-home child welfare services The provision of FCS in-home services (a lower 
intensity child welfare service) appeared to help offset the risk of untoward outcomes. 
This is consistent with findings of a reduced risk of foster care re-entry for children 
receiving in-home services (S. Lee, Jonson-Reid, & Drake, 2009) because re-entry is 
frequently associated with poor outcomes. This is also consistent with the theoretical 
model of services effects related to juvenile delinquency proposed by Jonson-Reid (2003). 
In this model, services may help reduce recurrent maltreatment (B. Drake et al., 2006) or 
link children to supportive services. Families receiving in-home services may benefit 
from more attention to caregiver needs and general family issues. Of course, this study 
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cannot assess the causal relationship between FCS and improved outcomes, but more 
work should be done to understand how combinations of various forms of child welfare 
services may be associated with later beneficial outcomes. 
Generalizability Different states and regions have varying practices related to 
foster care service delivery. So, replication is needed to see if findings are consistent 
across states. Further despite the techniques used here, the foster care group may have 
had more serious problems than the FPS group. Propensity Score Matching (PSM) 
method did achieve balance between the two groups, but it is not a statistical method 
without limitation. A PSM method cannot balance the difference in unobserved variables, 
and significant difference in unobserved variables still can exit.  
Research Question 2: Foster care experiences and problem behaviors 
 A second question was what if any characteristics of foster care or other services 
may increase or decrease the risk of poor outcomes for children placed into foster care. 
Results are discussed by hypothesis.  
Hypothesis 2.1Entering foster care due to CAN is associated with a higher risk of 
problem behaviors than being placed in foster care with non-CAN. 
It must be remembered that in the present study, all children in the sample had at 
least one child abuse and neglect report prior to placement. Those that entered care due to 
other reasons were children who entered for additional causes beyond these reports. 
Among older children, this hypothesis was supported for juvenile delinquency. This is 
consistent with findings of Widom (1991) and Jonson-Reid (2002b). For other problem 
behaviors, reason for placement was non-significant.   
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In the juvenile delinquency sample, 23% children entered foster care due to non-
CAN reasons. Implications of this finding for program and policy are limited given the 
heterogeneous nature of this category. On the other hand, it is somewhat intuitive that 
children that face additional risks beyond child abuse and neglect would have higher rates 
of later behavior problems. Some of the other reasons for placement may include the 
child’s behavior being beyond the control of the parent. This is consistent with the idea 
that negative outcomes may be a result of coming into care with a greater risk (Rosenfeld 
et al., 1997). Future studies with larger samples should attempt to disaggregate issues 
such as voluntary relinquishment or parent incarceration that may be related to the child’s 
behavior.           
Hypothesis 2.2 Staying in regular foster care or kinship care is associated with a 
lower risk of problem behavior than staying in a residential treatment home.  
Previous studies found that children in more restrictive settings like treatment 
homes or group care had higher risk of problem behaviors than children in less restrictive 
setting like foster or kinship care (Benedict & Zuravin, 1996; Fanshel & Shin, 1978; 
Jonson-Reid & Barth, 2003). In the present study placement type was measured in 
different ways and hypothesis 2.2 was not supported when measured by type of 
placement as a first or longest type. In the bivariate analysis, placement in licensed/non-
licensed foster care and relative homes had lower rates of juvenile delinquency, runaway, 
and teen pregnancy than other types of placement, but this was no longer significant in 
the multivariate models. As discussed later under hypothesis 2.6, however, placement 
type is important when looked at in conjunction with ever placed in treatment setting or 
not. 
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It is also noteworthy that, in bivariate analyses children who only experienced 
“emergency placements” had higher rates of delinquency and teen pregnancy. An 
emergency home is usually a temporary placement prior to moving to more stable 
placement or returning home soon. In the juvenile delinquency model, emergency 
placements were among the shortest length of stay (average 65 days) with the least 
likelihood of placement change (average 0.3 placement change). This means that they 
were unlikely to transition to longer term foster care settings from the emergency 
placement. While early exit from foster care can be a positive indicator that family issues 
have been resolved, there may be some youth who return too soon without adequate 
attention to their needs. Future study needs to further examine potential under-
identification of service needs among children who stay for relatively short periods in 
emergency placement settings.  
Hypothesis 2.3 Longer stay is associated with a higher risk of problem behavior 
than a shorter stay.  
Prior studies of length of time in foster care and later problem behaviors report 
mixed results. Widom (1991) and Jonson-Reid & Barth (2003) reported lower risk of 
delinquency with longer length of stay when delinquency was measured by court 
petitions or probation foster care. Jonson-Reid & Barth (2000b) found an association 
between longer length of stay and higher juvenile incarceration rates. Hypothesis 2.3 is 
not fully supported by this study. Bivariate analysis consistently reflected a higher 
proportion of problem behaviors for very short lengths of stay. This relationship, however, 
was more complex in the multivariate models and only significant in the model of 
delinquency. In models of delinquency, children staying in care between one week and 
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two months were associated with lower risk than those going home in one week or less. It 
remains difficult to compare the present results to the prior studies due to the differences 
in sampling and outcome measures. Further studies that examined length of time in care 
prior to ASFA will require replication as timelines for exit are highly dependent on policy.  
Research needs to be able to examine the reasons for exit within a given time 
frame and then link this to later outcomes. Short length of stay and early return to family 
should be a principal goal of foster care policy if this can be done while assuring 
permanency and connection to services that will help support positive behaviors. If 
children and their families have many issues to address, a longer length of stay or a 
different array of supportive services may be required.  
Hypothesis 2.4 Higher placement change is associated with a higher risk of 
problem behavior. 
This was supported in the multivariate models. Placement instability has been one 
of the principal issues in foster care policy. While no empirical studies were found which 
examined the relationship between placement instability and runaway or teen pregnancy, 
this finding is fully consistent with prior studies of juvenile delinquency (Jonson-Reid & 
Barth, 2003; Runyan & Gould, 1985; Widom, 1991). Although the association between 
placement instability and problem behavior is well documented, the causal relationship 
between the two factors remains unclear. It is possible that the harmful effects of 
placement instability may be explained, in part, by attachment theory. A child may 
develop insecure attachment due to disrupted relationships with caregivers, which in turn, 
may cause behaviors problem later. Others argue that instability itself is related to other 
factors. Runyan & Gould (1985) report that the association between high placement and 
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juvenile delinquency disappeared after controlling the effects of behavior problems that 
existed prior to foster care placement. Newton, Litrownick, & Landsverk (2000) maintain 
that placement instability can be both a cause and a consequence of internal/external 
behavior problem. Placement instability increases the risk of internal/external behavior 
problem of children and, simultaneously, behavior problems prior to placement cause 
placement disruption. A recent study (D. M. Rubin, O'Reilly, Luan, & Localio, 2007) 
using the National Survey of Child and Adolescent Well-being reports that children 
experiencing placement instability are more likely to have behavioral problems after 
controlling behavioral problem before placement. The reason for placement change, 
however, is not always due to behaviors. James (2004) found that study, 70% of 
placement changes while in foster care occurred due to system or policy issues, and 20% 
of movements were related to child’ behavior. Further, James found that increase of 
routine movement did not increase the risk of a first behavior-related placement change.   
While an attempt was made to control for other child level problems through 
record of mental health or special education services, these were not significant in the 
present study. Services use, however, is not the same as need. Without better measures of 
existing behavior problems, it is difficult to compare to prior studies. On the other hand, 
whether or not a child’s behavior contributes to instability, it still seems prudent for 
policy and programming to focus on decreasing the number of disrupted relationships in 
a child’s life. 
Hypothesis 2.5 A higher number of foster spells is associated with a higher risk of 
problem behavior. 
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Findings for hypothesis 2.5 are mixed. The runaway model supports the 
hypothesis, but in the juvenile delinquency model multiple spells were associated with 
lower risk. Greater risk of runaway with more spells is similar to the findings of Jonson-
Reid & Barth (2003) who report increased risk of a transition to probation foster care 
after three or more foster care spells.  
It is reasonable to assume that multiple foster care spells imply ongoing child and 
family issues (Shaw, 2006) and attachment disruption. In this way, one would expect 
multiple entries into foster care to operate similarly to multiple placements during foster 
care. If one conceptualizes a runaway youth as a young person running from a bad 
situation, then continued need for foster placement followed by reunification may signal 
problems that the youth eventually seek to resolve themselves.  
On the other hand, it is possible that re-entering care might serve a protective role 
for some youth and certain behaviors. For example, social control theory suggests that 
deviance is typically inhibited by attachment and commitments to social institutions, such 
as family, school and peer group (Gover, 2002; Hirschi, 1969). Foster parents may 
provide closer attention to children than neglectful parents and the additional monitoring 
may discourage involvement in delinquent behaviors. If a child experiences a positive 
placement with a foster family, then the attachment to positive institutions may increase. 
Later, this bond might inhibit a child from engaging deviant behavior.  
Another possibility is that the repeated interventions reinforce a protective benefit 
or reinstate ancillary services absent when the child is at home. If the experiences in care 
are positive and result in attention to the child’s needs, repeated intervention, though not 
ideal from a permanency perspective, may be more helpful than harmful. More work that 
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controls for experiences during spells as well as multiple spells is needed to replicate and 
better understand the findings in regard to multiple spells and juvenile delinquency.  
Hypothesis 2.6 Children who have always stayed in treatment settings are at 
greater risk of problem behavior than children who have always stayed in non-treatment 
settings. 
 Hypothesis 2.6 is supported for juvenile delinquency and runaway only. Children 
who stayed in treatment settings were at greater risk of these problem behaviors than 
children who stayed in non-treatment settings or mixed settings. As mentioned earlier, 
this is a somewhat different way to conceptualize placement type than in prior studies. It 
is not clear why this would not be the same for teen pregnancy, although it is possible 
that entry into treatment settings provides differential education and access to pregnancy 
prevention services.   
This finding needs to be interpreted with caution. It might not be reasonable to 
expect that children in treatment settings have equal or lower risk than children in non-
treatment setting since children with mental health issues or behavior problem are more 
likely to enter treatment foster care (McMillen, Lee, & Jonson-Reid, 2008). Nonetheless, 
the goal of treatment setting should be to reduce higher risk of problem behaviors and 
effects of such settings should be evaluated continuously to improve service quality.  
Hypothesis 2.7 Reunification, kin/guardianship or adoption is associated with 
lower risk of problem behavior than exit from foster care for other reasons. 
The hypothesized relationship between reunification, kin/guardianship or 
adoption at exit and lower risk of problem behavior was not supported in multivariate 
models. According to the Adoption Assistance and Child Welfare Act, reunification, 
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kin/guardianship and adoption are preferable exit types. This act promotes permanency 
planning for children and defines the hierarchical goal of placements: 1) reunification, 2) 
adoption, 3) guardianship, and 4) long-term out-of-home care (McDonald et al., 1996). 
According to this policy, these exit types can be grouped as successful exits. In this study, 
other exit types included moving to other agency or states and unknown reasons. It is 
reasonable to expect that children who took a successful exit might have lower risk of 
problem behavior than children who left foster care unexpectedly or for negative reasons. 
The similarly high risk of problem behaviors among children who successfully exited 
care should be a concern for social work practice. After care programs may be needed to 
insure children continue to receive the services they require.  
Child characteristics 
 Comparisons between non-white and white children in the sample did not reach a 
statistically significant level. This was not consistent with previous studies which 
reported higher risk among youth of color (Jonson-Reid, 2002b; Jonson-Reid & Barth, 
2000a, 2000b) than white youth. However earlier studies used different measures of 
delinquency and did not include controls for experiences during care. Further, the present 
study is limited to an urban setting while prior work was statewide. Findings from prior 
studies that male youths are more likely to commit delinquency were replicated (Jonson-
Reid, 2002b; Jonson-Reid & Barth, 2000a, 2000b, 2003). This is also consistent with 
national data on officially recorded juvenile delinquency (Huizinga, Loeber, Thornberry, 
& Cothern, November, 2000). However, gender was not a significant risk factor of 
runaway or other problem behaviors.  
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Findings that children who enter care at an older age (11 or older) at placement 
have higher risk of poor outcomes, is consistent with prior work on juvenile delinquency 
(Jonson-Reid, 2002b; Jonson-Reid & Barth, 2000a, 2000b, 2003; Widom, 1991). It is 
unclear whether or not the higher risk for children who are older at age of entry reflects 
influence of the developmental stage (Jonson-Reid, 2002a; Moffitt, 1993) or that they 
were simply exposed to risk in the home longer prior to intervention. Moffitt (1993) 
argues that the majority of children commit antisocial behavior only during adolescence 
while a small proportion of children (5-10%) experience life-course-persistent antisocial 
behavior. For an adolescence-limited antisocial behavior group, antisocial behavior rates 
increase between age seven and 17 and decrease dramatically after age 17. On the 
contrary, a life-course-persistent antisocial behavior group has the stable antisocial 
behavior rates over their life courses. The association between older age (age after 11) 
and high problem behavior rates might be in part due to an adolescence-limited antisocial 
behavior.   
During adolescence, a child needs to complete challenging tasks, including 
increasing independence from caregivers, developing intimate relationships with a peer 
group, and forming a healthy self-identity (Dozier, Albus, Fisher, & Sepulveda, 2002). 
Adolescents in foster care often experience difficulties connecting to family (Wulczyn, 
Kogan, & Harden, 2003). Thus, foster care placement, particularly if there is instability, 
may make it difficult for children to attach and make appropriate relationships. 
Incomplete resolution of developmental tasks may result in problem behaviors (Dozier et 
al., 2002). 
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Caregiver characteristics 
Parents’ low educational attainment was associated with higher risk of juvenile 
delinquency. Previous studies found the association between parents’ education and 
antisocial behaviors (Elliott, Huizinga, & Ageton, 1985; Patterson, DeBaryshe, & 
Ramsey, 1989; Rutter & Giller, 1983; Wilson & Herrnstein, 1985). Parents’ low 
education might influence child’s behavior through less effective parenting practices. 
Patterson et al. (1989) argued that different persons from a different “social class” have 
different parenting styles. While middle-class parents usually use reasoning or 
psychological discipline, low income parents often resort to physical control (Lareau, 
2003). It is also possible that the lower education level leads to living in a less desirable 
neighborhood and having fewer positive experiences (e.g., quality schools). It is not 
known whether improving a caregiver education as part of a service plan might have 
positive benefits for the child.  
Parents’ traits affect child’s problem behavior in various ways, and parental 
characteristics may also be reflective of genetic influence. Parents and children are often  
similar in temperament, personality, and cognitive ability (Moffitt, 1993). Parent’s low 
education may be correlated with child’s poor cognitive skills. For example, Moffitt 
(2005) reports from a meta-analysis that genes contribute 40%-50% of population 
variation in antisocial behavior. In the present study, children with caregivers who had a 
record of receipt of mental health services prior to entering care were at greater risk of 
juvenile delinquency. Moffitt (1993) and Moffitt & Caspi (1998) argue that life-course-
persistent antisocial behavior might be the result of interplay between children's 
neuropsychological vulnerabilities and criminogenic environment; children with 
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cognitive and temperamental disadvantages due to genetic influence are more likely to be 
born and reared in the families who have difficulty providing a proper nurturing 
environment. In the present study, measures of parent characteristics were quite limited 
and future research should attempt to integrate measures of genetic liability. 
Neighborhood characteristics 
Although the ecological perspective suggests neighborhood effects, these effects 
on problem behavior are rarely examined. Dryfoos (1990) suggested that neighborhood 
quality, including poverty and population density, are common risk factors for problem 
behaviors. In the present study, low median income in the census tract at study start was a 
risk factor for teen pregnancy. This finding is similar to other studies that have found the 
neighborhood effects on deviant behavior. For example, Sampson, Raudenbush, & Earls 
(1997) report that neighborhood effects like low collective efficacy are associated with 
high crime rates. This may also be a factor in the higher rate of problem behaviors among 
those entering care at a later age. Community factors are likely to be a stronger influence 
on older youth.  
Unlike teen pregnancy, higher median income in census tract was associated with 
greater risk of runaway. This finding appears inconsistent with research on other types of 
problem behaviors that typically find poverty as a risk factor. In the present study, youth 
runaway was measured by a court petition, official record of a child running away from 
foster care, or a youth’s use of a runaway shelter. This may have affected the ability to 
detect runaway for certain groups. For example, it is possible that families in extremely 
poor areas might not report children’s runaway to avoid involvement with the juvenile 
court or police. Or youth in lower income neighborhoods may be more likely to use 
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informal supports like friends or other family such that runaway episodes are not 
officially recorded. No prior studies could be located that examined the association 
between community poverty and runaway. Thus, interpretation of this result is highly 
speculative and such a finding will need to be replicated to further understand whether 
there is a unique relationship between neighborhood income and runaway.   
Policy 
In bivariate analyses, children entering foster care after the Adoption and Safe 
Families Act (ASFA) was implemented were often less likely to be in the problem 
behavior group, but the practical difference was small. Some critics are concerned about 
ASFA since this act imposes a shorter time frame for permanency. Due to the shortened 
time frame, children and their families may not have adequate time to solve family issues 
for successful reunification. For example, Schroeder, Lemieux, & Pogue (2008) argue 
that parents with substance abuse problem may not have sufficient time for rehabilitation. 
Inadequate substance abuse treatment for parents can cause recurrence of maltreatment or 
excessive termination of parental rights (Schroeder et al., 2008). Humphrey, Turnbull, & 
Turnbull (2005) maintain that children’s disconnection with their families due to timely 
permanency (adoption) can disrupt children’s attachment and it might result in negative 
developmental outcomes later. Present findings can neither support nor fully discount 
these concerns. Since the majority of the children in the present study returned home or to 
kin care, it may be more beneficial to compare to those children who are unable to exit 
and then wait for adoption as a comparison (excluded from the present study).  
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In-home service characteristics 
As the ecological problem solving model suggests, child welfare services (other 
than foster care) may be associated with foster youth’s later outcomes. In this study, the 
effects of in-home services vary by the type of service: some can be categorized as 
protective factors while others appear to function more as risk factors. For example, 
receipt of FCS (particularly during and after foster care) was associated with lower risk of 
all types of problem behavior studied. FCS may have positive effects on a child’s 
behavior due to improvements in family functioning (Jonson-Reid, 2003). Prior work of 
Drake et al. (2006) found an association between FCS and lowered risk of recurrent 
maltreatment reporting among substantiated cases. Although other studies have not 
replicated this finding (Fluke, Shusterman, Hollinshead, & Yuan, 2008), these studies did 
not use similar definitions of services. Further like foster care the provision and 
composition of services varies by state and region. It is noteworthy that, different FCS 
patterns and length were associated with different level of risk of problem behaviors in 
the bivariate analyses. FCS during or after foster care placement was associated with the 
lower risk of problem behavior when compared to the group that received no FCS or FCS 
prior to foster care placement. It makes intuitive sense that if a child’s family is 
continuing to receive in-home supports while they are in foster care that this may 
improve the likelihood of a successful reunification. Unfortunately, it was not possible to 
ascertain what types of services or supports were being provided. While FCS was 
generally protective, this effect went away for cases in which this service continued for a 
very long time. Longer periods of FCS might indicate the presence of unresolved serious 
family issues. These, in turn, may heighten the risk of problem behaviors.  
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Another possible explanation for the strong negative association between FCS and 
problem behaviors might be due to characteristics of no FCS group. While the majority 
of families (93%) received FCS, a small proportion of families did not participate in the 
service. It is unclear why this group did not receive FCS. It is possible that the needs of 
FCS for some families were under-identified by child welfare or it is possible that these 
caregivers were uncooperative. It was not possible to further explore this group with the 
present data. 
Findings related to FPS are mixed. FPS (in addition to foster care) was associated 
with increased risk of juvenile delinquency and teen pregnancy, but it was associated 
with a reduced risk of runaway. Unlike FCS, FPS is an intensive and short-term service 
for high-risk families to prevent placement in foster care. Children who enter care after 
FPS, therefore reflect a failed attempt at intervention. It is unclear why FPS seems to 
have a different effect in relation to runaway. While FPS has received a great deal of 
research related to recurrent maltreatment (B. Drake, Jonson-Reid, Way, & Chung, 2003) 
and avoiding placement into foster care (Lindseya, Martina, & Dohb, 2002), much less is 
understood about its relation to longer term outcomes. Future research needs to more 
carefully evaluate the effects of FPS on child development.  
Cross-sector service characteristics 
 Parents’ mental health service and substance abuse treatment prior to placement 
and child’s special education during/after placement was associated with a higher risk of 
juvenile delinquency. Parents’ substance abuse is a major risk factor for child 
maltreatment and foster care placement (Schroeder et al., 2008). It is not possible to 
determine the level or quality of service provided and thus these variables are perhaps 
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best categorized as proxies for the presence of mental health disorder rather than 
ameliorative services. 
Special education for certain disability types has been linked with juvenile 
delinquency (Brier, 1989; Bright & Jonson-Reid, 2008; Keilitz & Dunivant, 1986). 
Keilitz & Dunivant (1986) found that adolescents with learning disabilities  were more 
likely to engage in delinquent behavior, such as violence, substance abuse, and school 
disruption. On the other hand a recent study of disability among low-income non-abused 
children found a relatively small practical difference in later criminal outcomes (Matta-
Oshima, Huang, & Jonson-Reid, January 2009). It is difficult to know whether or not 
children with special education needs are at greater risk due to the disability or whether 
the disability may influence school success that then impacts problem behaviors. Further, 
it appears that such impacts may vary according to the presence of other risks like 
maltreatment in the family. 
Strengths & limitations 
This dissertation has a number of strengths which help improve our understanding 
of the role of foster care placement in the development of later problem behavior. 
Simultaneously, this study has some limitations in its sample, design, and data. 
This study adds knowledge about runaway, teen pregnancy, and truancy outcomes 
for former foster youth that are relatively understudied compared to juvenile delinquency. 
Examination of multiple outcomes in one sample makes possible comparative study of 
different types of problem behavior which might be interrelated one another. Use of 
Propensity Score Matching (PSM) method (Rosenbaum & Rubin, 1983, 1985) helps 
address the weakness in quasi-experimental designs of previous studies (e.g., sample 
 104 
 
selection bias). PSM method effectively balanced foster care group and comparison 
group and achieved better comparability. On the other hand, PSM is dependent on the 
availability of measured variables (Barth, Guo, & McCrae, 2008). It is quite possible that 
the foster care and non-foster care groups still differed on important dimensions that were 
impossible to measure in the present study. 
There are several strengths related to the parent study data. Although 
retrospectively collected, exact dates of services and other outcomes allow for 
longitudinal and prospective analyses. Because the parent study draws data from 
numerous agencies as well as census information, the data include multilevel variables 
regarding the child, parent, family, and community, and an array of cross-sector services, 
better reflecting an ecological perspective. In particular, the data provide detailed 
information regarding characteristics of the foster care experience and, as a result, 
facilitate the theoretical examination of important variables that were untested before.  
Finally, compared to prior studies, the data has a longer follow-up time. Long follow-up 
time enables better examination of the events of interest during childhood and 
adolescence. 
On the other hand, the use of data drawn from administrative records limits the 
analysis to variables already existing within the administrative data. In particular, the data 
do not have information regarding the child’s psychological needs or perceptions which 
may be affected by foster care placement, and later affect the onset of problem behavior. 
Although the data permit use of a proxy variable for child’s mental health status, such as 
the record of child’s Medicaid mental health service record before, during and after foster 
care placement, this information does not fully describe a child’s psychological status—
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only whether or not they receive these services. Further there is no measure of unmet 
need. Further, although parents’ genetic liability and parenting function might be 
important factors affecting children’s problem behavior, (Moffitt, 1993, 2005; Moffitt & 
Caspi, 1998), this study could not measure those factors directly. Another possibility is 
that children’s outcomes may vary based on the quality of the foster care experience (e.g., 
training and preparation of foster parents, skill level of the child welfare worker, and even 
availability of quality ancillary services). This study was unable to capture those aspects 
of care. Future research should attempt to control for measures of quality like foster 
parent (or caregiving staff) characteristics. 
Finally, findings from this study have limited generalizability. The sample for this 
work mainly consists of African American and European American children. Other 
ethnic groups such as Hispanics and Asians are fairly rare in the study region and could 
not be examined separately. Further the sample was limited to an urban Midwestern 
population. It is not known how results may differ for children placed into foster care in 
more rural areas. Although controlling for poverty is a strength of the study, there were 
too few who lacked records of AFDC use in the present sample to allow for detailed 
analysis of youth from higher income families. On the other hand, the majority of the 
foster care population nationwide comes from families experiencing poverty 
(McGuinness & Schneider, 2007). 
Implications for theory, research, policy, and practice 
While American society provides significant support for foster care, the high 
prevalence of problem behavior among foster care children raises great concern. It is 
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hopes that this research can contribute to informing improvements in research, policy, 
and practice related to foster care. 
Theory and research 
While the therapeutic effects model of foster care was not well-supported, neither 
was there strong support for a harmful effects model. There was, however, an indication 
that results could be improved through additional in-home child welfare intervention. It is 
possible that a therapeutic effect model might fit for the services system as a whole when 
services are effectively targeted. More work needs to be done to understand the role of 
ancillary services provided both to the child and parent to guide work in this area.  
An ecological perspective suggests that foster care parents and peer groups in the 
foster home and at school might also influence the development of children in foster care. 
Future research should attempt to integrate these factors to contribute both to quantitative 
understanding and theory building. For example, if children who experience positive 
attachments to a foster parent do better in the long-term that has implications regarding 
the role of attachment theory in understanding foster care effects.     
A number of neighborhood, child welfare and cross sector service characteristics 
were identified as either protective or risk factors. It is important that future studies 
continue to examine ecological factors to better understand interrelationship between 
multiple risk and protective factors of problem behavior. Further, there were differences 
in relevant factors according to the type of outcome. While some have argued that 
differing risk factors may all result in similar outcomes (Cicchetti, 1996), this study 
suggests value in examining problem behaviors separately for foster youth.   
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Most prior studies treated foster care as a homogenous group. In this study, 
children in foster care had different patterns of problem behavior according to whether 
FPS or FCS was also provided or not. Further within the foster care sample, outcomes 
varied according to placement types and instability. Future research needs to consider the 
additional services a child and family may receive as well as experiences during care.  
Future prospective studies could be designed to combine both the administrative data and 
psychological assessment of children. While the National Study of Child and Adolescent 
well-being does this in part (Administration for Children Youth and Families, November, 
2001), they were unable to follow the sample for more than three years, and electronic 
records were not used to supplement self-report of other services to allow for assessment 
of timing and duration. Thus, the study has limited utility for exploring long-term 
outcomes or services effects. An ideal approach would be to assess psychological needs 
before, during and after foster care placement to be able to model changes relative to the 
timing of foster care. 
Practice and policy implications 
Some of the identified risk and protective factors have implications for social 
work practice and policy. In spite of significant efforts to reduce placement instability, 
many children experience multiple placements. Similar to other studies (Newton et al., 
2000; D. M. Rubin et al., 2007), such moves had strong associations with certain problem 
behaviors. To improve the ability to craft effective policy and practices in foster care, 
further studies need to more closely examine the potential causal relationship between 
placement instability and problem behavior. Propensity score matching method might be 
used for assessment of the relationship. If a causal relationship is found, it is necessary to 
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reduce any preventable placement change (e.g., routine movement or system/policy 
related movement). If placement change is unavoidable, these children are needed to have 
in-depth assessment for the reason of placement change to check for the needs for 
additional services.  
 The strong association with the age at placement is noteworthy. The experience of 
foster care may vary not only based on a child’s risk history but also their developmental 
stage. Foster parents’ experience with and training regarding children of various ages 
should be taken into account when placing a child. For example, foster caregivers for 
adolescents should be familiar with normative adolescent behavior as well as the 
particular supports that may help older children in care such as vocational preparation. 
While much concern in child welfare policy circles has centered on racial 
disportionality in foster care (Fluke, Yuan, Hedderson, & Curtis, 2003), this study did not 
find that long term outcomes differed by the race of the child. This study was limited to 
an urban area and was only able to compare Black and non-Black categories. Further the 
children included in the study had exited from at least one spell in foster care. Studies of 
children who remain in foster care may find differing outcomes by race. 
 Children who stayed longest in emergency homes, although a small group, had 
fairly high rates of juvenile delinquency and teen pregnancy. Generally emergency 
placements are temporary and for children who will not spend significant time in care 
(e.g., those who may go home after a few days) or will move to a more permanent 
location once identified. It is possible that when such placements become the sole 
resource that they are ill-equipped to provide supportive services compared to longer-
term placement settings.  
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Finally, lower intensity in-home services (FCS) were consistently associated with 
strong and positive effects on problem behavior. These services are generally targeted at 
the parent and family more broadly. Thus, this may indicate the need for policy and 
program administrators to think about the need to consider not just the child’s well-being 
while in care but continuing to improve the family environment to which that child is 
likely to return. If these findings are consistent with future research, this could be used to 
justify the cost of standard provision of such services both while a child is in care and for 
some time after their return. If such approaches reduce likelihood of later poor outcomes, 
then increasing the quality and effectiveness of such services may well result in a cost 
benefit.  
It is possible that a properly organized foster care, child welfare and cross-sector 
services system could reduce cost in the long-term and improve outcomes for foster care 
youth. However, studies of system reform related to mental health suggest caution 
regarding how this is accomplished. An evaluation of a Fort Bragg program which  
integrated a comprehensive continuum of mental health and substance abuse services for 
children and adolescents reported no lower cost and no better outcomes than the 
traditional service system (Bickman, 1996; Bickman, Noser, & Summerfelt, 1999). 
Although some criticisms about Bickman’s study exist (Feldman, 1997), the Fort Bragg 
study suggests that merely linking systems or providing more services does not guarantee 
the improvement of outcomes. More studies about the range of needs of children in foster 
care, the current types of services available, provided, and accessed as well as their 
quality is needed to guide changes in this area.  
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Conclusion 
The study addresses the question of the role of foster care placement in problem 
behavior among foster children and youth. Findings from this work suggest there are 
some unique effects of foster care placement for specific problem behaviors. Within the 
foster care population, there also appear to be characteristics of the foster care experience 
that play significant roles in later problem behaviors. Nationally, child welfare agencies 
are required to attend to child well-being as an outcome, but many states have struggled 
to meet standards for the education, health and mental health care of children in 
placement (Administration for Children Youth and Families, 2009). It is therefore critical 
that we continue to expand our understanding of what factors before, during and after 
foster care can contribute to more positive outcomes. This will allow us to move toward a 
more evidence-based model of foster care. Ideally, this work will inspire further research 
and help promote programmatic change that will support positive developmental 
outcomes for these very vulnerable children. 
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